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Elements of the Heat-Treatment of Steel 


Operations in Heat Treatment—Changes in Structure While Heating—Changes Produced 
by Tempering and Hardening—Seasoning—Effect of Carburization 
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Metallurgical Engineer, Bureau of Standards, Washington, D. C. 


quite complex and necessitates a definite knowl- 

edge of the structural changes taking place 
in the metal and how they may be controlled. It 
is the purpose of this article to deal, of necessity 
briefly, with the fundamentals of this process in its 
various phases and to point out some of the factors 
involved in successfully carrying out the operations 
involved. This discussion will, moreover, be limited 
to plain carbon steels, but will later be supplemented 
by more detailed discussions, both as to methods and 
special alloys. 

Heat-treatment may be considered a process by 
which, intelligently applied, the properties of metals 
are varied and controlled within wel!-defined limits 
for the benefit of mankind. The operations which will 
be considered are as follows: (1) Normalizing and 
annealing; (2) hardening; (3) tempering; (4) season- 
ing; (5) casehardening. 

Common to all these operations are heating and cool- 
ing; thus it will be well first to consider what occurs 
in iron and steels when heated and cooled. In order 
to obtain a proper conception of changes which take 
place it must be borne in mind that steel is essen- 
tially an alloy of iron and carbon. However, certain 
impurities such as manganese, phosphorus, sulphur 
and silicon are always present in the commercial 
product, due to peculiarities of manufacture, but their 
effects may be ignored in this preliminary discussion 
as the proportions usually found in plain carbon steels 
are small and held within close limits. 


THERMAL TRANSFORMATIONS 


Let it be assumed for the moment that a furnace 
is available which may be heated and cooled at a 
definite and practically constant rate; also that the 
relation between rate of heating, size of this furnace 
and the sample which is to be heated, is such that the 
latter will be uniformly heated throughout with the 
furnace. If then a piece of pure iron is placed in this 
unit it will steadily increase in temperature with time 
until about 767 deg. C. (1,411 deg. F.) is reached, 
when it will be noticed that the rate of rise in tem- 
perature of the sample has decreased despite the uni- 
form rate of increase in temperature of the furnace. 
But soon the rate of temperature change of the iron 
increases and when the sample has once more reached 
the temperature of the furnace the two again change 
at equal rates. At about 910 deg. C. (1,670 deg. F.) 
a similar effect is observed but this time of greater 
magnitude. 

These thermal effects, or, as they are commonly 


Uf asie« practice of heat-treatment has become 


called “thermal transformations,” in pure iron are of 
the greatest importance and are accompanied by 
physical changes. They are commonly designated as 
the Ac, and Ac, transformations while the reverse 
changes which take place on cooling are referred to 
respectively as Ar, and Ar,. 

Typical heating and cooling curves for pure iron 
are shown in Fig. 1. There it will be noted that the 
Ac, transformation (which is accompanied by loss of 
magnetism) occurs at almost the same temperature as 
Ar, (where the iron regains its magnetic properties), 
whereas A, occurs at a distinctly lower temperature 
on cooling than on heating. This phenomenon which 
indicates a resistance of the metal to transformation 
is often referred to as “lag” or “hysteresis.” 

If carbon is added to pure iron (by definition this 
is essentially steel) a third thermal change is ob- 
served at a temperature below A, which is designated 
Ac, on heating and Ar, on cooling. It likewise shows 
lag and this lag increases in magnitude with the car- 
bon content, which immediately suggests that it is 
directly associated with a carbon change. If heating 
and cooling curves of steels of different carbon contents 
are obtained and the temperatures of occurrence of 
the transformations plotted against the carbon content, 
as shown in Fig. 2, that portion of the well-known 
iron-carbon equilibrium diagram is obtained which is 
in reality the basis of the heat-treatment of steels. 


STRUCTURE OF CARBON STEELS 


The carbon in steel is present as a definite com- 
pound Fe,C (iron carbide) called cementite and it is 
the condition of the cementite which controls the 
physical properties of steel. At room temperature the 
carbide is in its stable and free condition and may 
be readily distinguished under the microscope from 
the pure iron (called ferrite). When steel of less 
than 0.85 per cent carbon is heated the cementite goes 
into solution in part of the iron beginning at the tem- 
perature of the Ac, transformation. With further 
increase in temperature this solution absorbs more 
and more of the remaining ferrite until at the Ac, 
transformation the last traces are absorbed and the 
entire mass is a single solid solution (called austenite 
or gamma (7) iron. At Ac, the iron also changes from 
its stable form at room temperature (alpha (a) iron) 
to beta (8) iron which is non-magnetic. In heating 
steels containing more than 0.85 per cent carbon the 
solution of cementite in iron absorbs the excess carbide 
as the temperature is raised in a manner similar to 
that explained above for ferrite in low-carbon steels. 

On cooling the reverse reactions take place. For 
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example, when a steel ? 
containing 0.85 per j } 
cent carbon is slowly } 1 
cooled from a high j 
temperature the solid 
solution previously re- ’ 
ferred to is retained ; ‘ 
until a temperature 4 
of about 700 deg. C. 
(1,292 deg. F.) is 
reached when achange 
of the entire mass to 
a finely divided me- 
chanical mixture of 
ferrite and cementite, 
called pearlite, takes 
place. As the propor- 
tions of carbon and 
iron in the pearlite 
are constant for steels 
of various carbon con- 
tents, those alloys con- 
taining less than 0.85 
per cent carbon have an excess of ferrite which, 
in cooling, precipitates at temperatures represented 
by the line GOS, Fig. 2. More and more of the 
excess ferrite is released by the solid solution as the 
steel cools until at 700 deg. C. (1,292 deg. F.) 
there remains just enough to form pearlite with the 
cementite. Steels containing more than 0. 85 per cent 
carbon have an excess of cementite which in cooling 
begins to precipitate at temperatures represented by 
the line SE, Fig. 2. To summarize, the line GOS 
represents the precipitation of the excess ferrite, SE 
the cementite and P’S’K’ the pearlite. 
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FIG. 1. HEATING AND COOLING 
CURVES OF PURE IRON (IN- 
VERSE RATE METHOD) 


PHYSICAL PROPERTIES OF STRUCTURES 
IN TRANSITION 


The change of the solid solution (austenite) to pear- 
lite takes place gradually and the main structures 
which may be recognized under the microscope in this 
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transition are called, in order, martensite, troostite and 
sorbite. Microphotographs of all these are shown- in 
Figs. 3 to 7 inclusive. 

Each structure is characterized by definite physical 
properties. Austenite is practically non-magnetic, has 
medium strength and very low elastic limit, but has 
high ductility and is of medium-high hardness. Mar- 
tensite is very hard (its hardness being second only to 
cementite) and has high strength but is extremely 
brittle, while troostite has medium strength and is 
somewhat less brittle. Sorbite is somewhat softer than 
troostite but extremely tough, while pearlite is the 
softest of the five structures mentioned and is only 
harder than pure iron (ferrite). 

It must be evident, inasmuch as these changes take 
place gradually, that if it is possible in any manner 
to stop the transition from austentite to pearlite at any 
given stage, the structure of the steel and therefore its 
properties may be varied. Rapid cooling as by quench- 
ing in water tends to preserve the structure of the 
solid solution because there is insufficient time for the 
complete change to pearlite while the steel is quickly 
brought from the high temperature to that of the room. 
The resulting structure may be martensitic and the 
stee] extremely hard. On the other hand, slow cooling 
allows sufficient time for the complete change to pearl- 
ite and the steel is soft and ductile and easily machined 
while between these two extremes there are rates of 
cooling which give intermediate properties. 

When steel is heated to just above the upper critical 
range a new crystalline arrangement is obtained and 
the previous structure, stable at room temperature, is 
obliterated. The grains of the solid solution (austen- 
ite) are small, but they will grow if the steel is held 
for some time at the high temperature. Increase in 
grain size also takes place more rapidly with greater 
rise in temperature, and this coarseness is maintained 
when the steel is cooled. Coarse grain is, therefore, an 
evidence of overheating (shown in Fig. 8). It may be 
remedied by allowing the steel to cool blow Ar,, for it is 
here that the carbide precipitates, and then reheating 
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FIG. 2. 


HEATING AND COOLING CURVES OF CARBON STEELS 
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FIG. 3. 


THE LATTER. OBTAINED IN RAPID COOLING FROM HIGH TEMPERATURE. FIG. 4. 


AUSTENITE (WHITE) AND MARTENSITE (DARK), SHOWING CHARACTERISTIC NEEDLE-LIKE STRUCTURE OF 


TROOSTITE (DARK). 


OBTAINED IN QUENCHING FROM A HIGH TEMPERATURE AT A MORE MODERATE RATE THAN 
FOR FIG. 3. FIG. 5. SORBITE AND PEARLITE. OBTAINED IN THE SHANK OF A COLD- 





FIG. 6. 


OBTAINED BY VERY SLOW 


CHISEL AFTER QUENCHING, THE POINT OF WHICH WAS MARTENSITE 


SORBITE IN HIGH CARBON STEEL. OBTAINED IN TEMPERING THE HARDENED ALLOY. FIG. 7. 
SHOWING LAMINATED STRUCTURE (FERRITE AND CEMENTITE) CHARACTERISTIC AT HIGH MAGNIFICATIONS. 
COOLING FROM A HIGH TEMPERATURE. FIG. 8. 








PEARLITE, 


OVERHEAD STEEL, 


SHOWING EXTREMELY COARSE GRAINS OF PEARLITE SURROUNDED BY FERRITE (WHITE) 


to a temperature just above the line GOSK in Fig. 2. 
This will again bring the carbon into solution, the re- 
sulting structure being shown in Fig. 9. A graphical 
representation of these considerations is given in Fig. 
10. Theoretically the best temperature to use is one 
just above the line GOSK of Fig. 2, for in this man- 
ner the finest grain size will be obtained, but prac- 
tically the best results are often obtained by exceeding 
the theoretical values considerably. However, if the 
metal is taken above the range of proper heating and 
becomes “burned” there is no remedy other than re- 
melting and production of new steel. 

One of the most important factors in heat-treatment 
which must be considered in all operations is the size 
(and shape) of the material. In heating large masses 
rapidly the surface becomes considerably hotter than 
the interior, for it takes time for the heat to diffuse 
throughout the steel, and this results in a greater ex- 
pansion at the surface than near the center. If the 
material has low heat conductivity, preventing rapid 
diffusion, and a high coefficient of expansion, the 
stresses set up by the superficial heating may exceed 
the strength of the metal and it will rupture. The 
same principles also apply to cooling; in fact, fre- 
quently some difficulty is encountered from minute 
quenching cracks which result from even moderate 
rates of cooling large masses. While such defects are 
often hard to detect they form a source of weakness 
and when the material is subjected to severe service 
may ultimately result in failure. 

The effect of size on the physical properties of heat- 





treated steel is marked. A steel which, when water 
quenched in a half-inch round section from a high 
temperature is martensitic, will when similarly treated 
in a larger section, for example one-inch round, have 
a different structure and therefore different properties. 
The one-inch section may be martensitic at the sur- 
face but the interior will be largely troostitic and may 
even show evidence of sorbite at the center. 

An example of the magnitude of the effect of size 
on the tensile properties of steel under heat-treatment 
is shown in Table I, below. 


TABLE I. STEEL OIL QUENCHED FROM 871° C. (1,600° F.) AND 
TEMPERED AT 555° C. (1,030° F.) 
Tensile Str. Elast. Lim. Per Cent Per Cent 
Lb. per Lb. per El. in Red. of 
Size Sq.In. Sq.In. 2 In. Area 
} in. rd. 130,000 95,000 21.5 58.0 
1 in. rd. 123,300 86,000 23.7 61.3 


With increase in cross-section, it is seen that the 
elastic properties, strength and hardness are lowered, 
while the ductility increases. 

The shape of the material is likewise an important 
factor in treatment. Sharp corners in machined or 
partly machined forgings are frequently a source of 
difficulty, as are also more or less abrupt changes from 
large to small sections. The latter may become cold 
while the larger portion of the mass remains at a 
relatively high temperature. Such large temperature 
differences, even though only momentary, set up inter- 
nal strains of considerable magnitude which are quite 
liable to cause fracture. Further reference to these 
factors will be made in the following paragraphs when 
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considering in 
more detail the 
operations of an- 
nealing, hardening, 
etc. Both normal- 
izing and annealing 
consists in heating 
the steel to a tem- 
perature above the 
thermal] transfor- 
mations and slowly | 
cooling. Normaliz- 
ing refers to air 
cooling while an- 
nealing is properly 
applied when a 
slower rate, as cool- 








OVERHEATED STEEL 


FIG. 9. 


- . . After first cooling it was reheated to 

ing in a furnace, is above the A 3 transformation. Not yet 
wholly refined but in better condition 

used. These terms than the steel shown in Fig. 8. 

are, however, often . 


loosely applied. Annealing is at times used in place of 
the more commonly employed terms “tempering” and 
“drawing,” and also for heatings carried out between 
cold passes in production of seamless tubes, cold- 
finished rods, etc. In these cases the temperatures em- 
ployed are usually either below or within the thermal 
critical ranges and the material is cooled at varying 
rates. In the present discussion the definitions given 
at the beginning of this paragraph will be adhered to 
and a special qualifying phrase will be used when a 
special modification is referred to as “inter-pass an- 
nealing,” “partial annealing,” etc. 

The purpose of either normalizing or annealing may 
be one or more of the following: (1) To refine the 
grain of the steel; (2) to soften for machining; (3) to 
remove stresses due to quenching, cold-working, etc.; 
(4) to produce definite physical properties. 

To refine the grain of the steel all that is theoreti- 
cally necessary is to heat to a temperature slightly in 
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1 2 3 4 
FIG. 10. PROGRESS OF “GRAIN REFINING” 


1. Original structure. Medium coarse grain. 2. Very coarse 
structure, resulting from severe overheating (A). 3. On reheating 





to B this structure is partially refined but the temperature is 
too high for refinement. 
range 
stee 
fined. 
Note: 
Bureau of Standards, 


By cooling to a little below the critical 
heating to slightly above (D) the 


(C) and then finall 
grain is re- 


is brought into satisfactory condition and 4, 
Micrographs prepared in the Metallographic Section, 
Washington, D. C. 





MACHINIST 











Vol. 55, No. 23 





excess of the line GOSK of Fig. 2 and allow to cool. In 
actual practice, however, this proéess may be much 
more complex, depending upon the material and its 
previous history. In normalizing or annealing steel 
castings of refractory structure, temperatures slightly 
above the critical ranges maintained for a long time, 
or high temperatures for a short time, are often insuffi- 
cient to obliterate the original cast structure and it 
then becomes necessary to considerably increase the 
time-temperature relationship and frequently to sub- 
ject the material to a double or more complicated treat- 
ment. 

A simple heating slightly above the transformations 
is sometimes also inadequate for the refinement of 
rolled or forged carbon steel in cases where this work 
has been finished at a somewhat low temperature. In 
order to completely remove all traces of “banding” in 
such rolled steel a preliminary quenching from a high 
temperature is sometimes used. 


SOFTENING FOR MACHINING AND REMOVAL OF 
STRESSES 


To soften for machining or to remove stresses due 
to quenching, cold-working, etc., a temperature above 
the critical range is not necessary. In general, a “par- 


TABLE II, INFLUENCE OF RATE OF COOLING ON 0.50 PER 
CENT CARBON CYLINDER STEEL, 6-IN. ROUNDS 


Brinell 


Treatment Hardness Remarks 
Cooled in furnace from 843°C........ 126 Steel toosoft; tore very badly. 
Cooled in still air from 843°C... ..... 143 Steel still soft and tearing, but 
better than | 26 hardness. 

Cooled in gentle air blast from 870° C.. 159 Machines well; little tearing, 
except at higher cutting 
speeds. 


tial annealing” using a temperature of about 600 deg. C. 
(1,112 deg. F.) will be sufficient to remove stresses and 
soften for machining all steels of less than 0.85 per 
cent carbon. For higher carbon alloys slow cooling 
from a higher temperature through the A, transforma- 
tion is greatly to be desired and more often necessary. 

When cooling from temperatures below the trans- 
formations the steel will not be in its best condition 
either for subsequent treatment or for machining, but 
of course the choice of temperature is dependent upon 
the previous history of the material, its composition 
and the properties desired. 

In “partial annealing” the rate of cooling is imma- 
terial, but when the critical ranges are exceeded the 
rate at which the steel passes through these is of 
greatest importance. The slowest rate of cooling from 
just above the critical range will give the softest steel 
but will not necessarily produce metal which is in the 
best condition for machining. A singie example of this 
is shown in Table 2 from which it will be noted that 
the steel in its annealed and softest condition tore badly 
in the turning operation, whereas with the same metal 
subjected to a faster cooling, as in an air blast, this 
difficulty was removed. This point is of considerable 
importance for there is in general not as great care 
taken in these preliminary operations as in the harden- 
ing and tempering. 


PRODUCTION OF DEFINITE PHYSICAL PROPERTIES 


In reality the foregoing diséussion deals with par- 
ticular phases of the production of definite physical 
properties by annealing and normalizing, but what will 
here be considered chiefly is control of properties or- 
dinarily found in specifications for structural mate- 
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rials. While the same principles apply as in the previous 
dicussion it will probably be enlightening to have test 
values available. 

In Table 3 are given approximate figures for the 
tensile properties of various grades of open hearth 


TABLE III. APPROXIMATE TENSILE PROPERTIES OF ROLLED 
CARBON STEELS IN SMALL SECTIONS 


Carbon Elastic Limit Tensile Str., Per Cent Per Cent 
Range, Lb. i>. per Eloi in Red. of 
Per Cent 8q.In. 8q.In 2 In. Area 
0.08 to 30,000 45,000 34 70 
0.18 35,000 58,000 30 60 
0.18 to 35,000 58,000 30 60 
0.28 41,000 68,000 25 50 
0.32 to 44,000 70,000 23 45 
0.40 49,000 82,000 20 38 
0.45 to 51,000 88,000 20 36 
0.55 56,000 98,000 13 30 
0.53 to 52,000 90,000 20 32 
0.63 58,000 105,000 12 28 
0.70 to 74,000 133,000 1 15 
0.80 84,000 145,000 7 10 
0.80 to 74,000 135,000 9 15 
0.95 84,000 150,000 6 10 
0.90 to 80,000 147,000 8 15 
1.10 90,000 162,000 5 6 


TABLE IV. QUANTITATIVE EFFECTS OF VARIATIONS IN 
CHEMICAL COMPOSITION, SIZES OF MATERIAL AND 
TIME-TEMPERATURE RELATIONS IN HEATING 

AND COOLING 





Tensile Str. Yield Pt. Per Cent Per Cent 
Per Cent Lb. Lb. = El. Red. 
Carbon a Sq.In. Sq.in. 2 In. A. 

Re RS rene 59,500 45,000 37.5 67.0 

Se a’ Cin scans 54,500 31,000 39.5 67.0 

A I, cn stsccren ce 86,500 52,500 22.5 30.7 

Annealed 819° C........ 79,500 48,000 28.5 46.2 

O.FF PRO once cease acc 128,000 66,000 15.0 20.5 

Annealed 800° C........ 111,500 46,500 16.5 24.0 

ry Saar ee 152,000 ,000 9.5 13.3 

Annealed 790° C........ 400 53,800 24.0 36.2 

0.25 Asreceived............. aes eer 12.7 25.3 
Annealed 720° C. 

aR 64,500 40,800 32.5 62.7 

SN ates a «0 3,000 35,400 31.0 57.3 
Annealed 900° C. 

EG océWens dines . 38,700 32.5 54.8 

I ddadkh wiaxaee 66,100 56,100 29.0 57.5 

@.47 Asreceived.......cco.<. Gee sccavbe 6.2 18.8 
Annealed 720° C 

Ss anes 54 Shawna 73,500 48,400 29.0 58.6 

12 hours. 65,600 26,300 30.5 42.7 
Annealed 900° C 

Sh. ccbibtanon®e 72,700 400 28.0 46.3 

12 hours. 67,000 57,200 30.0 43.5 

0.95 Asreceived............ SE ix ke doen 7.0 5.6 
Annealed 720° C 

So eis't cndae eee a dhnedes 22.0 45.0 

_. reas 75,500 31,600 23.5 35.4 
Annealed 900° C 

oe. ivetewtiahawae eae Wamneteie 10 : 3-3 


12 hou 107,000 80,900 Il. 
NOTE. —Results taken from the Sixth Report of the Alloys daa Com- 
mittee and * ‘The Effect of Carbon on the Physical > ore of Heat Treated 
Carbon Steel,” by J. H. Nead, T.A.I.M.E., 1915, p. 218. 


steel as rolled. Where special properties are required 
after annealing or normalizing, a balance must be ob- 
tained between the chemical composition, size of mate- 
rial and the time-temperature relations in heating and 
cooling. The quantitative effect of some of these vari- 
ables in individual cases is shown in Table 4. In view 
of the previous discussion the results should be self- 
explanatory. 
(To be continued in next week’s issue.) 
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A Mechanical Encyclopedia 
By NICHOLAS HEYMAN 


On page 399 of American Machinist Albert F. Guyles 
comments on the suggestion relating to a “Loose-Leaf 
Mechanical Encyclopedia.” The writer has been cutting 
up fourteen different trade papers for quite a time, and 
files these loose-leaf sheets in the manner related below. 
The method has given satisfaction and, above all, per- 
mits of a handy reference file that takes up but little 
room. 

As each issue is received it is placed in a tray, to 
wait for an opportune time to be read. Each month 
those papers that have been examined are placed in a 
paper cutting machine and the bindings severed. In 
the absence of such a machine an ordinary sharp knife 
will do. The advertisements are cast aside and all 
articles are kept for examination and classification. In 
examining the articles, any of little value in the judg- 
ment of the reader are cast out. 


THE METHOD OF FILING 


The scheme used in filing consists in putting the 
articles in heavy manila folders which are marked in 
the upper right-hand corner with a single letter. The 
folders run from A to Z and then start over again with 
a subscript; as A, to Z,, A, to Z,, etc. Each article is 
then marked in the upper right-hand corner with the 
letter of the folder and the sequence number of the 
article, viz: A,—25. If the article covers more than one 
page, the several pages are fastened together and each 
sheet numbered with the article designation in case 
one page is torn from the article in handling and should 
go astray. 

Now it sometimes happens that more than one article 
comes together, and quite frequently that a new article 
starts on the last page of the preceding one. In this 
instance the marking would be, for instance: B,—4/6. 
This is taken to mean that in folder B., article No. 4 
(fourth in sequence), has on its last pages articles 
Nos. 5 and 6; the latter complete or in part. 

Now the last page is marked at its top thus: B,—60 
the number in the circle indicating that article 6 is 
back of article No. 4. If you looked for article No. 6 
it would be found with the beginning on some other 
sheet. The number on the top of the page will indicate 
No. 4 in a circle which shows that No. 6 starts on the 
back of No. 4. Experience shows that from seventy- 
five to one hundred articles such as one finds in trade 
papers make the folder just stout enough to be con- 
veniently carried. 

It is quite evident that the value of this method of 
filing articles depends entirely on the care with which 
the articles are cross-indexed. Any article or subject 
is easily found by reference to the cross-index file. The 
writer at present has 35,000 articles covering a variety 
of subjects, and has been paid for the labor spent in its 
upkeep many times over. 
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Methods and Tools Used in Machining the 


Peerless Differential Carrier and Gear Case 


Turret Lathe Tooling for Special Jobs—Drilling Fixture for Rapid Handling of Work— 
Interesting Gages for Surfaces Which Are Not Easy of Access 
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By FRED H. COLVIN 


Editor, American Machinist 


[ss machining of the differential carrier, which The machining of the differential gear case involves 


supports the differential case, and is in turn sup- a number of interesting operations, the sequence being 


ported by the rear axle housing, is accomplished as follows: 

by the methods shown in the accompanying illustrations. Operation 1—Turn, face, counterbore, form radius and bore. 
r i is: Operation 2—Turn, face and chamfer. 

The sequence of operations is: Operation 3—Drill eight 44-in. holes. 
Operation 1—Bore large holes, counterbore, tap, face flange Operation 4—Drill eight holes for §-16 taps. 

and cap bearings. Operation 5—Counterbore sixteen holes. 

Operation 2—Drill fourteen holes; ream two. Operation 6—Tap eight §-16 holes. 
Operation 3—Drill three holes, one for 4-in. pipe tap. Operation 7—HMill oil grooves. 
Operation 4—Spot-face holes in flange. Operation 8—Bolt halves together. 
Operation 5—Face to length and chamfer. Operation 9—Grind 2.0625 diameter. 
Operation 6—Spot-face both sides of two holes. Operation 10—Grind flange diameter. 
Operation 7—Countersink and tap four holes. Operation 11—Drill and ream four j-in. holes. 
Operation 8—Drill and — holes for plugs. Operation 12—Inspect. 
Operation 9—Mill slot in sses. 


Operation 10—Face —-= 
Operation 11—Bolt bearing caps to carrier and tap j-in. hole. 
Operation 12—Final inspection. 


The first major operation is to bore and face the 
carrier in the bell shaped chuck shown in Fig. 1. The 


The first operation on the flange part is performed 
in a Potter & Johnson machine as shown in Fig. 4. 
This machine turns, bores, faces, counterbores, forms 
the radius and bores the inside of the case. The tools 








FIG. 1 


tooling is done with typical Gisholt equipment, utilizing 
the turret toolpost as well as the main turret in order 
to insure the necessary accuracy of the various surfaces. 

Locating the carrier by the face of the bolt flange, 
the bolt holes are drilled under the Baush multiple 
spindle drilling machine shown in Fig. 2. This also 
drills the holes for tapping to receive the bolts which 
hold the caps. The drill bushings for these ho!es are 
held in the projections A and B. The ears which hold 
the bearings project up through the fixture as shown at 
C and D. It will also be noted that a reamer is posi- 
tioned at E for reaming one hole for a dowel pin fit 
which locates the carrier in future operations. 

After the caps, which have been machined previously, 
are bolted in place as shown in Fig. 3, the bearing seats 
are bored in the double-headed machine shown. The 


carrier is located by means of the dowel A and held in 
position by the bolt and C-washer as at B. Both bear- 
ing seats are then bored simultaneously, a finished car- 
rier being shown at C. 





BORING AND FACING DIFFERENTIAL CARRIER. FIG. 2. 











DRILLING HOLES IN FLANGE AND BEARINGS 


are shown in the turret, and a completed piece is on the 
cross-slide which shows the part of the case that carries 
the ring gear on its large flange.. By the second opera- 
tion on this piece the back side is machined and as can 
be seen in Fig. 5, three tools in the cross-slide as well 
as those in the turret are utilized. 

The drilling heads shown in Fig. 6 are both mounted 
on a Cincinnati-Bickford drilling machine which is pro- 
vided with a table, allowing the fixture to be moved from 
one spindte to the other. These heads each carry eight 
drills which drill the holes for the ring gear and the 
other half of case. 

After counterboring and tapping, oil grooves are 
milled at four points across the inner face as shown 
at A, Fig. 7. This is done on a Whitney hand milling 
machine with a small end mill. The stop screws, as at 
B, position the table so as to insure the proper depth 
of groove, and the side movement is also limited by suit- 
able stops. . 

The two halves of the differential gear casé are then 
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FIG. 3. BORING THE BEARINGS. FIG. 4. MACHINING THE INSIDE OF DIFFERENTIAL CASE 




















FIG. 5. THE SECOND OPERATION. FIG. 6. DRILLING THE TWO SETS OF HOLES 

















FIG. 7. MILLING OIL GROOVE IN FACE. FIG. 8. DRILLING CROSSHOLES FOR SPIDER 
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bolted together and placed in the fixture shown in Fig. 
8. Here the four crossholes for the differential spider 
which carries the bevel pinions are drilled and reamed. 

The tool for turning the ball in the gear case is shown 
in Fig. 9. This tool is held in 
the turret and a rack plunger 
A operates the sector around 
the pivot B, which moves the 
tool F in the proper arc. The 
plunger A is operated by the 
cross-slide. 

The setting of the tool to 
the proper radius is gaged by 
the device shown in Fig. 10 
in which the parts are lettered 
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The feeler F will pass the “Go” end of gage at C but 
will not pass the “No Go” at D by 0.002 in. The same 


is true of faces B and E, except that no allowance for 
grinding is made here. The faces B and C are held in 











to correspond with. Fig. 9. 
The yoke is located in the 
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shown in the lower view, the 




















FIG. 9. RADIUS TURNING TOOL 


cutter F is adjusted to meet the gage screw EF. The 
adjustment is secured by the cahe pointed screw G and 
the setscrew H locks the cutter in position. 


Two INTERESTING GAGES 


The gage shown in Fig. 11 is used for checking the 
distance between faces A, B, C, D and E in the first 
operation. These faces must bear a definite relation to 
each other, within close working limits. At the “Go” 
end of the gage, the feeler F’, 0.062 in. thick, is used. 
At C a grinding allowance of 0.005 in. is left for finish. 

















GAG 


E FOR SETTING TOOL 





close relation with A on account of the cross pin drilling 
operation in which C is used as a working face. 
Another interesting gage which is used on the final 
inspection is shown in Fig. 12. The two halves of the 
case are bolted together, as shown by the outline. The 
screw of the rider E is slipped into the socket wrench F 















which holds it by means of a ball retainer. The rider 
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FIG, 11. 


GAGE FOR THICKNESS OF CASE 


is then placed in the center-hole and the bar G passed 
through the holes for the spider and through the rider E. 

The rider is then fastened to the bar by its screw 
and the wrench removed. The bar G is then moved 
both to the right and to the left. By swinging the bar, 
both the “Go” and “No Go” ends of the rider are brought 
over the surfaces B B testing their relation to the cross- 
holes. In a similar way the surfaces AA are tested 
by simply swinging the rider up to contact with these 
points. 

By using a “Go” and “No Go” distance gage at C and 
D, the relation of the holes to the flange is also tested 
at the same time. This gage is very complete and can 
be modified for various uses in other lines of work. ° 
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Work-Holding Fixtures for Lathes Concluded—Second-Operation, Inside-Holding Methods— 


Various Types of Expanding Arbors—Design of Taper, Split-Ring and Expanding-Pin Arbors 


in Fig. 279, the work A being held on the cylin- 

drical portion of the arbor B, the taper end of 
which fits the spindle of the machine. The cylindrical 
portion C is split with saw cuts in three or more places 
so that it can be expanded on the end to hold the work. 
In the example shown, the expansion is done by means 
of a pull-back rod D, which has a taper end £ fitting 
the taper portion of the arbor. In order to make it 
spring properly, the end is relieved by a recess as shown 
at F. This type of arbor really expands only on the 
extreme end; and, although for a great variety of work 
this action is sufficient to hold the piece, there is con- 
siderable likelihood of its running out of true after 
it has been in use for a while. This trouble can be 
avoided to some extent by a construction similar to 
that shown, in which the plug that centers the jaws and 
expands them has bearings at G and H which tend to 
keep it true. If the plug is true, the arbor itself will 
be accurate. 

Another method of expanding the same general type 
of arbor is shown at K. In this case the arbor and 
expanding plug are self-contained, and the plug is tight- 
ened by means of a wrench at L. When this type of 
arbor is designed care must be taken to make the 
cylindrical bearing M long enough, so that it will assist 
in keeping the plug true and central. It is usually 
necessary to make the threaded portion a rather free 
fit, in order that there may be no cramp in the 
operation. 

The two arbors mentioned are both designed to be 
used in the spindle of the machine, but it sometimes 
is necessary to provide an additional support, particu- 
larly when work is a little longer than normal. The 
example at O illustrates a method which can be used 
in cases of this kind. The arbor P is very similar to 
those previously shown. The plug Q is quite long and 
has a long bearing at R in the arbor itself. The end 
of the plug, which is squared up to receive a wrench, 
is so made that it has a countersunk hole in it to receive 
the center R. The extra support provided by this center 
enables the operator to take heavier cuts on the work. 

In Fig. 280 are shown several illustrations of special 


Ain Fi. form of expanding arbor is illustrated 
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arbors of the expanding type. The work shown at A 
illustrates a principle in arbors of this kind which is 
all right; but its application to the work shown is very 
bad indeed, on account of the lack of support which the 
work and the end of the arbor receive. It might be 
possible to use this same arbor with a center support and 
obtain good results from it, but its application as it is 
shown is not to be recommended. Several points in the 
construction are worthy of note. The arbor B screws 
into the nosepiece C and fits a tapered portion D, which 
centers it accurately. The end of the arbor is split in 
three places at H, and is expanded by means of a taper 
plug F operated by the collet mechanism on the machine. 
The general construction of the arbor and the method 
of operation are excellent. 

An unusual type of expanding arbor is shown in hold- 
ing the work G, which is a long shell of metal that 
has been rough-bored on the inside surface H. It is to 
be finished on the outside and the end in this operation. 
The body of the arbor K fits and is fastened to an 
adapter shown by the dotted lines. This arbor is 
ground on the outside LZ and fitted with a series of 
hardened rings M, which are chamfered to receive the 
hardened and tempered spring rings N. The operation 
of the device is by means of the rod O which pulls back 
on the collar P, thus tending to force the spring rings 
out against the inside of the casting, and gripping it 
securely. The rod O is operated by the collet mechanism. 
In order to locate the work properly two stop pins are 
provided at Q. It is necessary to support the outer end 
of the work by means of a center point, as shown by the 
dotted lines. 

Another example of an expanding arbor is shown at 
R, the work in this instance being a hub which has 
been previously bored at S and finished at this end of 
the casting. The work locates on the portion S, and the 
other end of the arbor is arranged so that it will expand 
and grip the inside of the portion T. The plug used 
is similar to one shown previously, but it is so arranged 
that shell tools can be piloted on the portion U for 
machining the inside surface V. A center is used to 
support the end of the arbor. 

The designing of split spring-arbors must be done 
with care, particularly as regards the proportioning of 
the material about the parts which are to be expanded. 
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involved, two 
In one of 


In order to bring out the principles 
exaggerated examples are shown in Fig. 281. 
these the section through X—X is too heavy, while in the 







Fit machine, 





other example the section through Y-Y is too light. 
In considering the matter, it must be remembered that 
the closer the design approaches a hinge construction 
the more successful the arbor will be, yet at the same 
time this matter must not be carried to extremes as in 
the case Y, because an extremely thin section might 
be cracked and ruined in hardening. There must be 
metal enough to withstand the heat and sudden cooling 
when the arbor is hardened and tempered. 

It is customary to drill some fairly large holes at 
the end of the slot, as indicated at A and B, to assist 
in permitting spring to the jaws. Care must be taken 
also to avoid sharp corners around the hinged point, 
as they would be likely to cause cracks in hardening 
or fracture in use. Large fillets like that shown at C 
and D are a decided advantage in the design. Extra 
precautions should be taken in regard to these points 
if a successful arbor is to be made. 
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FIG. 280. SEVERAL VARIETIES OF SPECIAL EXPANDING 


ARBORS 
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Many varieties of arbors depend for their success 
upon the expansion of a loose split ring. Fig. 282 
illustrates several points in connection with the design 
of split rings for arbors of this kind. The work shown 
at A is held on a tapered arbor B by means of a ring 
C, which is drawn back on to the taper by means of the 
nut and washer at D. This particular ring is cut only in 
one place at EF. As a consequence, the expansion is not 
even and untrue work will probably result from its use. 
This is probably the cheapest form of expansion arbor 
which can be made in using a split ring. It is not 
recommended, however, because the entire principle of 
it is incorrect. 

Referring to the illustration at F, another ring is 
shown which is split in three places, all of which splits 
are from one end of the ring. If an attempt were 
made to use this ring on an arbor such as that shown at 
B, it would not expand at all because one end of the 
ring is solid. If, however, the end of the arbor were 
to be relieved a trifle so that the bushing would not 
bear at this point, there would be a certain amount of 
expansion, but it would be all at one end of the bushing. 
The proper way to make a split ring is like that shown 
at G, where the ring is cut by three slots from each 
end, which permits it to expand equally all over. In 
making up a ring of this sort the toolmaker commonly 
leaves a “tie” of 
metal at the end of 
each slot, as indi- 
cated at H. This 
“tie” is left in dur- 
ing all the opera- 
tions on the work. 
After grinding, 
however, a thin 
wheel is used to 
cut it out, thus per- 
mitting the ring to 
expand. This 
method assists 
greatly in the vari- 
ous operations, as 
the work is not so 
difficult to hold 
true. Fig. 283 
shows two very 
good examples of 
arbors in which the split-ring principle is used. The 
work A locates against a shoulder on the piece B, which 
in held in the nosepiece C. The ring D is split at both 
ends in three places with saw-cuts running nearly up to 
the center of the bushing EF. A draw rod F runs 
through the center of the arbor and is provided with a 
taper end at G, which is supported by the center shown 
at H. In operation, the draw rod is pulled back, thus 
expanding the ring at G and at the same time pulling 
it back until it rides on the taper at D, which causes 
this end to expand, thus gripping the work firmly at 
both ends. In the design of an arbor of this sort, care 
must be taken to make the taper on G slightly larger 
than that at D, in order that sufficient pulling action 
will be exerted in addition to the expanding, so that the 
end D will be carried back and expanded. 

A somewhat similar arrangement is shown for the 
work K, which arbor, however, is of much heavier con- 
struction than the other. The nosepiece L is fitted with 
a sleeve M having a taper at N. The bushing O is 
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DESIGN OF SPLIT SPRING- 
ARBORS 
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made in similar form to that previously mentioned, and 
it is expanded by means of a tapered plug P which is 
drawn back by means of the rod Q. 


f 


In this case also 











FIG. 282. USE OF SPLIT RINGS IN ARBOR DESIGN 


the taper P should be more obtuse than that at N, in 
order to provide equal expansion on both ends of the 
bushing. The screws R and S simply act as retainers 
to hold the bushing in place. 


EXPANDING ARBORS 


In Fig. 284 are shown two arbors of special design 
and used for long work. In one example, the work A 
is located on a hardened ring B at one end of the arbor, 
a stop being provided for the inside of the work at 
C. The other end of the arbor is tapered at D, and 
at this end a spring expanding ring E is located. This 
ring is split in three places and has a spring wire ring 
F to hold it together. The other end of the bushing 
has a shoulder on it, as indicated at G. A threaded 
collar H is provided with a supplementary ring K, which 
grips the shoulder at G and pulls the split ring back 
over the taper portion of the arbor, thus expanding it 
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TWO SPECIAL ARBORS WITH EXPANDING SPLIT 
RINGS 


FIG. 283. 
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until it grips the inside of the work. A fiber disk is 
interposed between the shoulder of the collet and the 
sleeve K. To assist in placing the work on the arbor 
a tapered ring is provided at L. One end of the arbor 
at M is held on centers and “dogged.” The other end 
receives its support from the work itself which has a 
countersunk portion N, in which the tailstock center is 
placed. 

Another arbor for long work is shown at O. This 
example consists of a center member P tapered at Q 
to fit the inside of the sleeve R. The other end of this 
sleeve has a tapered portion S, on which a spring sleeve 
T is located. The nuts at U and V are used to expand 
the two sleeves JT and R. This design can be consider- 
ably improved by simply threading the end of the arbor 
P and carrying the nut U over in such a way that it 
would bear against the end of the bushing T. If this 
were done, one screw would be sufficient to tighten both 
members, and the equalizing action would doubtless be 
better than in the construction shown. 

The use of compressed air as a medium for operating 
expanding arbors on chucks has a number of advan- 
tages, as the amount of pressure can be easily controlled 
and equalizing action determined with certainty. Many 
of the devices previously illustrated can be operated by 
means of compressed air if desired. The application 
is simple, and the installation can be easily made to 
conform to the conditions. Fig. 285 shows an expand- 
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FIG. 284. TWO SPECIAL EXPANDING ARBORS 


ing arbor intended to be operated by compressed air. 
The work A rests against the hardened ring B on the 
nosepiece C. There are eight pins D, four of which 
are at one end and four at the other end of the arbor. 
These pins are held in position against the taper sleeves 
at E and F by means of coil springs. The sleeve F 
is attached to the member G, which is hollow. The 
other taper piece E is operated by the bar H, which 
passes back through the spindle and is fitted with a 
piston against which the air operates. The sleeve G 
also has a piston, and between these two pistons the air 
pressure is exerted. As the air is turned on, the sleeve 
F moves forward and the sleeve EF backward, the action 
being nicely equalized by the pressure of the air. The 
releasing of the arbor is easily accomplished by a re- 
versal of the motions mentioned. A device of this kind 
can be operated mechanically if desired, by means of 
a right- and left-hand thread and a suitable handwheel 
at the end of the spindle. The principle shown here 
can be applied to many kinds of work, both rough and 
finished. 

Another type of arbor having a series of equalizing 
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expanding pins; and frequently used for the holding of 
automobile pistons is shown in Fig. 286. This chuck 
can be operated either by means of air or by a hand- 
wheel at the rear of the machine. The work A is held 
by means of three pins B at one end, while at the other 
end two pins are used, both of which may be like that 
shown at C. If the construction of the piston is such 
that there is very little room at this end, it is even 
possible to use pins like those shown at D. Another 
arrangement can also be made by using three pins at 
the forward end of the piston, and placing two of these 
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FIG. 285. AIR-OPERATED EXPANDING ARBOR. FIG. 286. 


ARBOR WITH EQUALIZING EXPANDING PINS 





FIG 287. 


EXPANDING ARBOR WITH PROVISION FOR 
TRUING-UP 


pins at a suitable angle, as determined by the amount 
of space available. 

The body of the arbor £ is fitted to an adapter F to 
which it is bolted, as shown. A rod G extends through 
the spindle of the machine and is used to operate the 
angular member H, which controls the movement of the 
forward pins. A bushing K controls the movement of 
the pins B, the operation being accomplished by its 
connection with the sleeve L. If the rod extends through 
the spindle and is shouldered at the other end, and if 
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the sleeve L is threaded so that it fits the inside of 

a handwheel, a few revolutions of the latter will serve 

to expand and contract the pins readily. There is a 

very good equalizing action when operated in this way, 

so that the pins at the front and rear of the piston bear 

with a uniform pressure. 


TRUING-UP DEVICE 


When a piece of large diameter is to be held accu-- 
rately by an inside finished surface, a device can be 
used like that shown in Fig. 287. The work A locates. 
approximately on the outside diameter of the hardened 
member B, which is fastened to the faceplate C, the 
latter being screwed to an adapter D. The member B 
is slotted in three places to receive special hardened jaws 
E. These jaws are expanded and contracted by the 
movement of the bushing F, which is controlled by 
tightening or loosening the nut and washer at G. A coil 
spring at H assists in releasing the bushing when the 
nut is loosened. The work locates, in addition to the 
points mentioned, against the hardened ring K, which is. 
provided with a driving pin at L that enters a previously 
drilled hole in the ring being machined. By using this. 
driver much less pressure is required to hold the piece 
firmly on the arbor.. The various surfaces which are to 
be machined in this operation are shown by the f marks. 

For very accurate work, it may be found a decided 
advantage to arrange arbors of this or other kinds in 
such a way that they can be trued up from time to. 
time, if they should become slightly inaccurate. A 
method of making provision for this contingency is 
shown at M. The faceplate N is mounted on the 
adapter O, and held back by means of several screws P. 
It is also centered on the faceplate by other screws Q 
around the outside of the adapter. When it is neces- 
sary to true up the device, all these screws can be 
slightly loosened and adjustments made, so that the im- 
portant points will run absolutely true. After testing 
with an indicator and making sure of the truth of the 
arbor, the various screws can be tightened, and the 
arbor is ready for work. 


Schwab Speaks on Disarmament 


Charles M. Schwab, at the dinner given to Marshal 
Foch by the American Iron and Steel Institute, said: 

“T say to you from the bottom of my heart—and no 
one would suffer greater loss than I—that if the states- 
men now assembled in Washington under the far- 
sighted leadership of our President and Secretary 
Hughes should find it possible to bring about disarma- 
ment and permanent peace, gladly would I see the great 
ammunition and shipbuilding plants of the Bethlehem 
Steel Corporation sunk to the bottom of the ocean. 

“Let us say to the men gathered in Washington, let 
it go out from this gathering of men of the steel and 
iron industry, that we are solidly behind every effort 
they can make which will hasten the coming of the time 
when war shall be no more.” 
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General Stagnation of Russian Manufacture 


Russians Returned from America Fail as Model Workmen—Locomotive Repair Inefficient— 
Money Wasted in Ordering Locomotives—Brief Histories of Specific Plants 


By ROYAL R. KEELY 


York, had approved Lomonossoff’s invitation to 

me to visit Russia. Therefore I thought he might 
aid in getting me out of prison, and I wrote him several 
letters, but he did not have the courtesy to reply. Con- 
sequently I would not go to see him when I was re- 
leased. One day, however, I met him accidentally on 
the street and he made a great effort to appear cordial, 
and asked why I was “working” in a small Russian- 
American factory. I replied that it was not my choice; 
that I was a prisoner and obliged to work where the 
government ordered. He told me that my abilities 
could be much better employed in the central office of 
the Supreme Council of National Economy, and asked 
me to call on him to discuss a plan which he had in 
mind. 

A few days later, I visited his office and he outlined 
at some length his plan for conducting Russian emi- 
grants from America. He said the experiment of hav- 
ing emigrants back from America had been successful 
and that he was organizing a department of American- 
Russian emigrants. He proposed to select certain fac- 
tories to be set aside exclusively for employing them, 
the factories to be supplied with all necessary materials. 
His idea was that the returned emigrants would be 
fresh, with the American spirit and the American 
skill in efficiency and mass production. The plants 
would be the model and inspiration for other plants, and 
thus Bolshevik industries would be saved and the eco- 
nomic crisis passed. 


Bex going to Russia, Martens, then in New 


RUSSIANS RETURNING FROM AMERICA HAVE FAILED 


As I have already stated former professors, engi- 
neers, factory managers, railroad directors—able, hon- 
est and energetic men—were occupying themselves with 
electrification schemes (electric plows, electric trans- 
mission of power from the coal fields, etc.) plans for re- 
distribution of the manufacturing industries according 
to an ideal plan, and in writing treatises on such subjects 
as the automatic coupler for railway cars and elabor- 
ately worked-out plans of standardization. They were 
impractical, visionary schemes, which for generations to 
come can be of no practical benefit to Russia. When 
the elaborate plan was made, the problem was 99 per 
cent solved and nobody worried about its realization in 
practical, every-day life. It was their work for the 
government and they could have some freedom in their 
theorizing, while if they had not been doing that, they 
would have been forced into some physical drudgery. It 
was just what Martens was doing in his plan for taking 
100,000 Russian emigrants from America. It was an 
interesting theoretical toy which pleased the Bolsheviki 
and gave him some liberty. 

I have heard that about 10,000 Russian emigrants 
have returned to Russia from America since the revo- 
lution—some because deported and some voluntarily. 
I am satisfied, from my own observations, that they 
are all unhappy under Bolshevism and are very sorry 
that they left America. I say “all”; that of course, 
is not strictly true. A few destructive agitators, too 


illiterate and indolent to earn a respectable living in 
the United States, are received by the Bolsheviki as 
heroes. In Russia they receive better houses, better 
food and better clothing than they ever had, and of 
course they are pleased, but their number is so small 
as to be negligible. 

The Russian-American Instrument Co. attempted to 
take the emigrants into its factory, selecting the most 
promising. This arrangement failed, the company find- 
ing it better to take simple, untrained Russians— 
mostly women—and train them to operate machines and 
to do certain routine work. 

In Petrograd, in February, 1920, I met a foreman 
of former days in the Arthur Koppel plant (England). 
In pre-revolutionary days, he had owned his own home 
and garden. At the time of my visit he was a member 
of the “Soviet” of the Koppel plant, and also member 
of the Petrograd “Soviet.” He had not been disturbed 
in his little cottage. His wife kept house and raised 
the necessary vegetables for their year’s keep. By 
energy and forethought, he secured wood for their 
winter’s fuel during the spring and summer, when it 
was cheaper and easier to get. They were wearing 
their pre-revolutionary clothes and he complained that 
while he had it far better than the other men in his, 
and other Petrograd factories, he and his family lived 
only with the greatest difficulties and hardships. 

His brother, who was a deportee from the United 
States, furnishes another typical example. The Koppel 
factory had, in the old days, owned its own restaurant 
which it operated at cost for the benefit of its force. 
Under the Soviet the restaurant was “nationalized” and 
operated by the Petrograd Central Food Department. 
The only food the employees got from the government 
was a noon lunch. The brother told me that, although 
he had been there over a month, and was hungry all 
the time, he was not able to eat the soup. He was 
mourning over the good life he had had in America, 
and his chief interest was in forming a plan of escape 
for himself and his brother. The former manager 
asked to have a meal served to me—the same that the 
men received—as a sample. When the soup was brought 
in he remarked to his companion, in Russian, “And still 
it is better than that served to the workmen.” I tried 
to eat, but one wooden spoonful was all I could swallow 
of the soup made from bad fish, frozen potatoes and 
cabbage. 

And so Martens’ statement that the experiment of 
taking emigrants back to Russian factories had been 
successful—was absolutely false, and he must have 
known it at the time. He suggested that my “com- 
pulsory work” be the selection of certain factories for 
the 100,000 returning emigrants. Only by deception 
and fraud could he get them to come, and the result 
would be 300,000 (counting three to the family) dis- 
heartened, discouraged, miserable people. We had many 
discussions about whether or not I would accept work 
in his department but we came to no conclusions, and 
shortly afterv-ards I was enabled to leave Russia. 

Nearly all the liquid wealth of Russia has been de- 
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stroyed. But, fortunately, the greatest wealth is in 
the farms, forests and minerals, which are still there 
waiting development. The great problem is to find a 
means of stopping the destruction and arriving at the 
stage where reconstruction can begin. Since my first 
acquaintance with Russia in the summer of 1919, this 
destruction has gone steadily on. Personally, I am con- 
vinced that the rate of destruction is now greater than 
ever before. That is not hard to understand. Since 
the revolution, there have been no exports. As to sup- 
plying the demands of greater Russia, the imports have 
been infinitesimal and have consisted of only such 
things as could be paid for cash in advance. The cash 
with which they are purchased was inherited from the 
old government, or has been stolen from the private 
fortunes of the Russian people. All of the wealth 
that was confiscated the leaders have spent in riotous 
living and in enriching themselves. Large quantities 
have gone for propaganda at home and abroad. 

Shortly after the blockade was raised the Bolsheviki 
placed some rather large orders with German firms for 
railway material. Twenty-five per cent of the contract 
price was paid with the order. Most of the contracts 
have been canceled and the deposit lost. The reason is 
clear. A German locomotive builder took a contract of 
approximately $50,000,000 for the delivery of loco- 
motives to Russia. With the 25 per cent deposit which 
he received he went to Hamburg, bought a private 
yacht and started on a tour around the world. He was 
convinced that the Bolsheviki could not and would not 
keep their contract, so he made no effort to build. Since 
then the price of locomotives has gone down about 
50 per cent and the Bolsheviki have, as he expected, 
canceled the contract, for it is easier and cheaper for 
them to lose the 25 per cent deposit than to lose 50 
per cent of the cost price. I know of several manu- 
facturers who had a similar experience. 

One is surprised by the almost complete absence of 
traffic from the railroads, both passenger and freight. 
The commerce of the nation is dead. All the business 
houses of the cities are closed except the very small 
ones that have opened recently. The pavements and 
sidewalks are in painfully bad repair. The buildings 

‘are constructed of cheap, soft, brick with bad mortar, 
plastered over the outside. Now that they have been 
neglected for six or seven years, the plaster is falling 
off and the moisture and frost are doing their destruc- 
tive work. Roofs are leaking. Machinery and equip- 
ment are in bad repair and getting worse daily. And 
what is especially discouraging is that no one has any 
interest in anything but seizing as best he can the daily 
necessities. There is the feeling among all the people 
that the experiment must sooner or later fail and that 
anything they do to support a system which is funda- 
mentally wrong, is worse than useless. 

Consider the big Amo automobile factory in Moscow, 
built by private capital under special encouragement 
from the old government. It is a fine factory with a 
complete equipment of the finest American machinery. 
There the Bolsheviki have a fine chance to succeed in 
factory organization and production, except that Russia 
does not need automobiles as badly as it needs simple 
farm machinery, clothing, fuel and general household 
supplies. But Bolshevism will always waste much of 


its time on some fantastical whim, rather than on prac- 
tical necessities. 

For full operation, the factory would require about 
6,000 men. 


At the time of my first acquaintance with 
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it, it had about 1,000 men, but only two or three 
skilled mechanics. There was no raw material and 
very little fuel; little repair work was being done. The 
old government had bought alot of White trucks for 
the war. As they were disabled they were sent to the 
factory, dismantled and the good parts assembled into 
good trucks again. After a while, however, they ran 
short of motor parts and had some ninety bodies with- 
out motors. They decided to build a motor, and worked 
all winter trying to get one good motor cylinder cast- 
ing. They failed every time, partly because of lack of 
skill and partly because of absence of proper material. 
The manager at that time was a rather able Russian 
engineer, who was hindered by a management commit- 
tee of ignorant workmen who had authority over him. 
He had no power to hire, discharge or discipline with- 
out their consent. Also, he was given conflicting orders 
from the automobile building department in Moscow, 
the automobile repair department, the food operating 
department, the army repair and operating departments. 
All his holidays were spent at hard physical work with 
a gang of men about the factory on the theory that 
all should be made to do some physical work. 

I saw the same factory again in June of this year. 
It has about the same number of men but no sign of 
improvement. There is no basis on which to build—no 
fuel, no material, no trained workmen, no adequate 
transport. The new manager was threatening to quit 
if he didn’t get a proper place to live and better food. 
The factory has never been entirely completed and no 
one knows enough of the requirements of automobile 
building to be able to complete it. There is no incentive 
to work and pay is independent of production. 


THE BROMLY BROTHERS AND INTERNATIONAL 
HARVESTER COMPANY PLANTS 


The Bromly Brothers factory in Moscow, founded by 
an Englishman, is also worthy of notice. It possessed 
good and modern manufacturing methods before the 
revolution and never stopped work during the revo- 
lution, therefore having a chance to retain its old 
working force. It is not surprising then that it is still 
one of the best. In the fall of 1919, the entire supply 
of wood fuel, collected during the summer, was confis- 
cated by the war department. It is such methods that 
have absolutely killed all initiative and thrift. If any- 
one, by energy and care and foresight, provides for 
himself it is taken away and given to the shiftless, the 
careless and the indolent. 

Another comparatively “good” plant in Russia is that 
of the International Harvester Co., near Moscow. It is 
the only plant of which I have heard that has not been 
“nationalized.” Because of the Bolshevik control of the 
labor, the material, the fuel, the transport and the 
product, it is practically no better off than other fac- 
tories. The chief difference is that the old management 
has succeeded in retaining some measure of control of 
the production. Their “Soviet” has meddled in housing, 
in food, in social affairs, health, etc., but the old man- 
ager has insisted that technical matters of plant opera- 
tion belong strictly to the technical staff. The factory 
has a fine little hospital that the village tried to 
“nationalize,” but the manager managed to save it for 
his employees, who appreciate it. Had it gone to the 
village it would have been destroyed in a few weeks and 
no one would have profited. 

The factory had a locker and washroom with an indi- 
vidual steel locker for each man and neat enamel wash 
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basins with hot and cold water. The factory soviet 
began an agitation for individual wash basins as being 
more scientifically sanitary. This continued until the 
manager found a cure. One morning he stationed him- 
self at the gate and grabbed each man who came in 
who had not washed since the previous day and said, 
“You did not wash last night.” He found at least 75 
per cent in that condition. After continuing such a 
shaming process for a few mornings the soviet dropped 
the individual basin fad. 

All over Russia the oil, coke, coal and gas burning 
furnaces, as well as locomotives, have been converted 
for wood burning. In the International Harvester 
plant there was not room for the larger wood burning 
furnaces and the change would have completely upset 
the old arrangement and factory production system. 
The management insisted upon having coal and coke. 
Rikoff said, “We are unable to get coal and coke for you 
but we think you can get it for yourselves. We will 
give you trains and help and you can try. So in the 
spring of 1920 the manager’s men made up a train and 
went south to the Donetz coal basin. It returned several 


weeks later with fuel enough to keep the furnaces run- . 


ning a few weeks longer. 

One day I suggested to Lenin that better transport 
would mean better food and raw material; more food 
and material would mean better workmen; better work- 
men would mean better production; better production 
would mean better locomotives; and better locomotives 
would mean better transport; also that without better 
transport there could be no hope of industrial better- 
ment, that better transport required better locomoives, 
and better locomotives again depended upon locomotive 
repair, so that the fundamental and first step in better- 
ment should be locomotive repair. That, like “electri- 
fication” later, became a slogan of the administration. 
An order was issued that locomotives requiring repair 
should be taken into all factories, and that for every 
locomotive repaired the crew of workmen should receive 
a bonus in soviet cash and be permitted to take the 
locomotive for a trip into the country and bring food 
for themselves. 


REPAIRING LOCOMOTIVES EVERYWHERE BUT IN 
LOCOMOTIVE SHOPS 


As a result we had the strange spectacle of loco- 
motive repairing shoved into all kinds of plants where 
previously there had been no spur tracks, no pits and 
no appropriate equipment or skilled workmen. At the 
same time, all the locomotive building and repair plants 
of Russia were standing practically idle. The order 
was that locomotive repairing should be taken only 
where it did not interfere with regular production. As 
there was no regular production worth mentioning, that 
was not a serious consideration, but if there had been 
it would have been destroyed by the upheaval. In 
sight of the bonus and the trip to the country, the loco- 
motives got only “a lick and a promise” with the 
further advantage to the workers that they were soon 
back for a further bonus and another trip to the coun- 
try. The proposal to take the locomotive repair into 
the International Harvester plant caused the manager 
and his superintendent three weeks of the hardest 
kind of fighting, for it would have destroyed the little 
nucleus he has preserved. He finally won. He used 
to say that the man won who could talk the longest, 
the fastest and the loudest. He used to laughingiy 
remark that if his company ever returned it would 
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fire him, saying, “We want work. You can do nothing 
but talk.” 

The production of the factory is painfully low. Fine 
large expensive automatic machines developed in the 
United States were standing idle for the want of com- 
petent workmen. Russian workmen cannot read draw- 
ings, therefore models have to be maintained for the 
worker. The workmen used to complain that they must 
work for wages only while in neighbor plants they drew 
wages and also attended to personal affairs. His work- 
men and foremen were constantly asking him for per- 
mits to leave. At first he granted their requests (it 
must be remembered that one cannot quit his job in 
Russia without an official permit); but then he saw 
that they were not bettering themselves, so he decided 
not to grant their discharges. 

I dwell at length on the International Harvester fac- 
tory for conditions were such that if, anywhere in 
Russia, success or production were possible, it was 
there. It only proves that factory production and suc- 
cess under Bolshevism are unthinkable and impossible 
at present. 


AN EXAMPLE OF BOLSHEVIK FACTORY MANAGEMENT 


Another factory that deserves attention is the Rus- 
sian-American Instrument Co., looked upon as one of the 
most successful factories in Russia and pointed out 
with pride by the Bolsheviki as an example of what 
they can do in factory management. The driving force 
behind this factory is a group of mechanics who some 
years ago emigrated to America. There they learned 
American methods and organized a co-operative factory 
for toolmaking. They were in America during the war, 
were making $50, $60 and even $75 per week. Many 
of them had American wives. This co-operative group 
of sixty mechanics returned to Russia in 1918 because 
of patriotic motives. After many delays they found an 
idle spinning mill in Moscow. They took the spinning 
machinery out of the new concrete building and installed 
their American toolmaking machinery, completing the 
work in the fall of 1919. They were two years getting 
their little factory running, and beginning the produc- 
tion of taps, dies, reamers, drills, etc. But their diffi- 
culties were very great. To secure shafting, hangers, 
pulleys, belts, nails, screws, etc., required much time. 
Their difficulties are explained by the old story of 
material, food, fuel, transport, etc. The raw stock was 
from the old pre-revolutionary days, picked up from all 
over Russia. The quality was bad. They tried to 
increase their working force by taking some of the 
new Russian emigrants from America, but that proved 
a failure so they trained simple workers, many of them 
women, to operate machines which they themselves set 
up and tooled. In July of this year, they had a work- 
ing force of about 350 persons. Each received a pound 
and one-half of bread daily which was more then em- 
ployees in other factories got. At noon they got a little 
soup served at the factory. Once a month they got 
some vegetables and meat for home use. The sixty 
toolmakers made the highest wages, but none of them 
could live on the wages and food they received from 
the government. Each week they were selling clothing 
brought with them from America, safety razors and 
personal things to obtain the bare necessities in food. 
The shoes and clothing they were selling they would 
need badly in the coming winter, but they said they 
dared not think of the winter or of the future. They 
could consider only their present hunger. 
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Railroad Shop Operations and Apparatus 


A “Home-Made” Acetylene Gas Generator—Cutting Continuous Threads on Stay-Bolts— 
Chucking Odd-Shaped Pieces—Systematic Arrangement of Tools 


By FRANK A. STANLEY 


r XHE halftone and line engravings herewith illus- 
trate a variety of tools and methods applied to 
the handling of work in various departments of 

the Southern Pacific Railroad shop at Sacramento, Cal. 

The jigs illustrated in Fig. 1 are used for drilling 
the holes in draw bar yokes, two types of which are 


shown in Fig. 2. It will be seen from the latter draw- 
ing that in the case of yokes of the type shown at A, 
there are four holes to be drilled in each arm, while in 
yoke B there are only three of these holes to be drilled. 
The jigs are made right and left hand, as shown in 
Fig. 1, each being in the form of a plate with one end 
offset to form a channel which 











permits that end to be placed 
over the end of the draw-bar 
yoke. The jig is then secured 
to the work by means of two 
screws tapped horizontally 
through the end of the jig 
plate. There are four lugs at 








FIG. 1. 
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JIGS FOR DRILLING HOLES IN DRAW-BAR YOKES 





the sides of the jig which are 
provided with screws for de- 
termining the side position of the jig on the work. 

The halftone, Fig. 3, illustrates an attachment for the 
bolt cutter, with gages for cutting continuous threads 
on staybolts. The special jaws for holding the work 
are made as shown, with provision for end adjustment 
so that when a gage is placed in the jaws, the latter 
may be set properly to bring the opposite end of the 























1b Oc Cc 0. | a continuous thread into the chasers in correct position, 
| H thus enabling the staybolt to be threaded properly when 

it is gripped in the jaws in place of the gage. 

AN ACETYLENE GENERATOR 
4) A The halftone, Fig. 4, and the line drawing, Fig. 5, 
293" >! ? ‘ show a portable generator for acetylene welding opera- 
SY Po tions. Fig. 6 illustrates the method of welding a 
en cracked yoke under a locomotive by means of the acety- 
e a ry rv) Y lene torch. The generator, Figs. 4 and 5, may be made 
of a Pintsch tank or any other tank of suitable shape 
errr a Li that will hold a pressure of 50 lb. In generating gas 
e Co; ® OC | * the pressure should not exceed 12 lb. per square inch. 

. On top of the generator there is a reservoir which is 
FIG. 2. DRAW-BAR YOKES used for holding the carbide, which is fed into the 
lower tank as wanted, by a screw which fits the inside 
at of the 2-in. pipe. The generating tank should be kept 
Eat, i ocledin head about half full of water as should also the washer 
| ‘Acetylene weld cylinder at the end. The amount of water in each tank 
‘ “ae Sd. comes Q can be determined by the use 
ositheient 2 tor Filing = ate of _pet cocks. The filter 
Screw mete sof plate oO A cylinder should be filled with 
bea ig -2*caupling acelyere, exceed 12 Ib pat : ey) s hair. The gas from the gene- 
=n" fory g rator enters the bottom of the 
P: as cuttet : eas £ washer cylinder, comes out of 
baa a. — IE = = —- ki the top and enters the bottom 
bm -4” tubes-I2" long _ 1 ee &)~—Ooéof':s«sthe filter cylinder. The 
; ——=.% connection to the hose for 
ae “ugen oS Caen fork ———— J ~s supplying gas is at the top 
pa | Se ee | lake of this cylinder. The main 
Sot = «om tank should be washed out 
Filter cylinder ree once a day. Care should be 
+55 taken to keep the carbide dry 
FIG. 5. DESIGN OF AcET- "57-04 rele _--’ until it is used for making 


YLENE GAS GENERATOR 
pe 193 








gas. 
The piece of brass .work 
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shown in Fig. 7 is held in the two 
chuck jaws on the lathe by means of 
adaptors which are dovetailed into 


% . , : the jaw faces. These project from 
~ , the jaws proper and form an adequate 
support for the brass casting that is 
to be machined. The special jaw 
faces also carry locating hubs upon 
which the work is placed so that its 
position is properly established when 
the jaws are closed, the work being 


thus held securely during the machin- 














FIG. 3. BOLT CUTTER ATTACHMENT 
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HOLDING A PIECE IN THE BRASS LATHE 


ing including the work on both of the opposite faces. 

The drawer in Fig. 8 enables a large number of spe- 
cial brass-working tools to be conveniently stored. 
This type of drawer is used in cabinets and under the 
regular shop benches, it being arranged to carry a 
large number of tools which are kept within easy reach 
and can be readily selected when required for the job 
in hand. The false bottom of this drawer is provided 
with openings bored to suitable size for the tool shanks 
so that the too's stand upright as shown. 

Other types of toolholding blocks are shown in Fig. 
9. These are kept in a drawer or cabinet according 
to the requirements of the department where they are 
to be used. Flat cutters and tools of the character 
illustrated are awkward to store unless placed upright 
as indicated. In this position the maximum number 
of tools may be carried in limited space without danger 
of the edges injuring each other. 


FIG. 4. PORTABLE ACETYLENE GENERATOR 





WELDING A CRACKED YOKE 

















BLOCKS FOR HOLDING TOOLS FIG. 8. DRAWER-RACK FOR TOOLS 
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On the Art of Milling 


Studies of Single Tooth Action—Influence of Rake and Feed—Effects of Lubrication, 
Chatter, Clearance, Spiral—Shape of Tooth—Records of Experiments 


By JOHN AIREY And CARL J. OXFORD 


to basic shop processes appears to be little appre- 
ciated when that analysis is contrasted with inves- 
tigations carried on to improve the design of the 
manufactured product. This is explained partly by 


Te industrial value of scientific analysis applied 
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FIG. 1. SHAPE OF MILLING CHIP 
the cleavage between the engineering department and 
the operating department in almost all plants. It is 
also partially explained by shrinkage in the significance 
of the term “engineering” until it means “design” 
only, when used in a quantity production atmosphere. 
This is either the cause or the effect of our engineering 
schools keeping out of touch with production proper 
and, consequently, research energy is lavished on all 
features of design, each minor side issue usually hav- 
ing its full quota of devotees. 

In contrast to this, research endeavor covering basic 
shop processes appears to be badly neglected. Taylor, 
in this country, and Nicolson, in England, have done 
classical work in the field of lathe tool action. There 
is much to be done and many fundamental shop proc- 
esses are yet untouched. A plea is here made that our 
engineering schools devote the same intensity of atten- 
tion to shop processes that they now devote to design 
topics. The economic results to industry would be 
greater though not so spectacular. If a hole can be 
drilled more quickly or a surface can be milled more 
rapidly, then the cost of practically all classes of fin- 
ished products is affected. This is true of improve- 
ments in all basic shop processes, whereas improvements 
in design benefit only a limited field—just one class of 
finished product. The economy accruing from improve- 
ments in shop processes being distributed over a larger 
territory makes it less spectacular and this, indirectly, 
might account for the decreased attention given it. 

The practice of milling has, during the present cen- 
tury and the last decade of the nineteenth century, en- 
croached decidedly on the field occupied by the shaper 
and planer. The action of milling possesses advantages 
over shaping; it also has its drawbacks. Much work 
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must be done before we can state the relative merits 
or potentialities. 

In the art of milling, the only published investigations 
have been handled by machine tool builders. Attention 
has in consequence been focused more on the machine 
than on the cutter. Further, in the investigations 
already made, the objects sought have usually had the 
defect of being too immediate. This paper describes 
an attempt to investigate the fundamental principles 
underlying the action of milling. 

It is shown in the present investigation that metal 
is removed more efficiently with thick chips than with 
thin chips. It follows from this that, other conditions 
being equal, including speed and feed per minute, the 
cutter with the fewest teeth gives the greatest efficiency. 
However, it is evident that the efficiencies of two cut- 
ters with different numbers of teeth are equal pro- 
vided the table feeds be adjusted so that the same feed 
per tooth is effected. This gives a definite working 
theory on the influence of spacing. 

In addition to the present investigation, experiments 
published in substantiation of the advantage of wide 
spacing agree in confirming this theory. It is definitely 
established that for a given material, tooth shape and 
sharpness, thickness of chip is the sole criterion of 
the efficiency with which metal is removed in milling 
and that increase of spacing over that required for free 
cutting is a handicap. Present-day high powered cut- 
ters have several times the chip-space needed. Limita- 
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FIG. 2. DIAGRAM OF CHIP INVESTIGATOR 


tion of machine power has doubtless been the chief 
factor in giving a false bias to the influence of spacing. 

The work described in this paper started in May, 
1920, through a desire of the National Twist Drill and 
Tool Co. of Detroit, to find a rational basis for the 
action of a milling cutter so far as this could be re- 
moved from the region of empiricism. This company 
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furnished the financial support throughout. The ex- 
periments have been conducted in the engineering shops 
of the University of Michigan, at the National Twist 
Drill and Tool Co., the Lincoln Motor Co. and the 
Hudson Motor Car Co. The greater part of the work 
was done at the University of Michigan, viz., all experi- 
ments on chip investigator and on the thrust and torque 
measurer. The work on the machineability tester was 
done at the National Twist Drill and Tool Co. and the 
tests on endurance were run at the two automobile 
plants. 

The writers take this opportunity to express their 
appreciation of the encouragement given throughout by 
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Howard L. McGregor, of the National Twist Drill and 
Tool Co. Thanks are accorded to H. M. Leland, who 
willingly made the facilities of the Lincoln Motor Co. 
available, and to Roy D. Chapin, who similarly opened 
the extensive Hudson plant. Acknowledgment is also 
made of the unfailing courteous co-operation given by 
R. L. Welborn, of the Lincoln Motor Co., and by I. B. 
Swegles of the Hudson company. Lastly, acknowledg- 
ment is made of the invaluable assistance rendered 
throughout by Ingle B. Whinery, on whom the brunt of 
the work fell. Mr. Whinery was connected with this 
work from the start; first as a graduate student at the 
University of Michigan and later, throughout the year 
1920-21, as holder of a National Small Tool Fellowship 
(awarded by the National Twist Drill and Tool Co.) 
and finally as an engineer with the company. Mr. 
Whinery, ably assisted in the troublesome development 
stage of equipment, later conducted most of the experi- 
ments personally and finally prepared all the data for 
this paper. 

The chip taken by a plain slab mill is very different 
from the chip taken by a lathe or shaper tool. A mill- 
ing chip is shown exaggerated in the shaded portion 
of Fig. 1. The two circles show the outline of the 
cutter at the beginning and at the end of the interval 
taken for the cutter to revolve through the angle sub- 
tended by one tooth. The shaded portion will there- 
fore represent the material removed by one tooth and 
will have an area fxd. 

The chip starts infinitely thin and its thickness gradu- 
ally increases to a maximum just before the finish, from 
which point it quickly decreases. This decrease is 
practically instantaneous in an unexaggerated chip. 
The question arises, how does the force vary through- 
out the cutting of this chip? 

The first problem is to find how the tangential force 
varies in relation to chip-thickness. For measuring 
this force while the chip is being formed under reason- 
able commercial velocity conditions, a dynamical meas- 
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uring method is the only solution, as a chip is completely 
cut in about one-tenth of a second. 

Description of Chip Investigator.—Fig. 2 is a dia- 
grammatic representation of the apparatus here known 
as the chip investigator. A block of material is shown 
bolted to a milling machine table and a single-tooth 
cutter in place, the latter being rigidly attached to the 
sector-shaped arm. This arm can partially rotate about 
an axis At its lower end, and in se doing, it carries the 
cutter through an arc long enough to make a chip of 
the desired length. 

If the arm be allowed to fall freely, the angular 
velocity will increase throughout the fall. If this be 
repeated after the table is adjusted so as to cause a cut 
to be taken, then the next fall of the arm will be re- 
tarded, because it must give up sufficient energy to do 
the cutting. Weights can be placed on the pad for 
additional weights (see Fig. 2), sufficient to secure a 
roughly uniform speed during cutting. 

The investigation of the velocity at each’instant is 
made by means of a tuning fork, which gives a record 
on smoked paper. The outer surface of the arm, remote 
from the axis of oscillation, is concentric: to this a 
glazed paper ribbon is attached and then smoked by a 
gas flame. 

An angle iron bolted to the front face of the ma- 
chine carries at its upper end a Koenig electrically 
driven tuning fork making 500 vibrations per second. 
As the arm falls, a wavy line is traced on the smoked 
paper by a stylus attached to one leg of the tuning 
fork. Each wave represents a definite interval of time, 
viz., two one-thousandths of a second. The smoked 
paper record is immediately dipped in thin shellac var- 
nish and hung to dry. 

The analysis and computation of smoked paper rec- 
ords is given fully in Appendix No. 1. An example of 
a chip study is given in Fig. 3, where it is very clearly 
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CAST IRON: METAL REMOVED AS FUNCTION 
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FIG. 4. 


shown that the force employed is not proportional to 
the chip thickness. In other words, material is removed 
more efficiently as the chip becomes thicker. This is 
confirmed later by experiments on varying feeds and 
furnishes the true explanation of the supposed advan- 
tages of coarse tooth cutters. 

Over twelve hundred chips were cut and the energy 
computed. These were taken at three different cutting 
speeds, viz., 17.5, 32 and 44 ft. per minute, respectively. 
The average of the energy required at different speeds 
was remarkably equal. If the energy used at lowest 


speed be taken as 100, the results are: 


Speed in feet per minute. 
Energy 


17.5 32 44 
100 101.8 97.4 
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As there appears no law in this and the variation is 
slight, presumably due to experimental error, the con- 
clusion was reached that speed does not influence en- 
ergy required. 

Influence of Rake and Feed on Cast Iron.—The re- 
sults of the analysis of sixteen sets of chip-formations 
in cast iron are given in Table I and shown graphically 
in Figs. 4 and 5. Each set consists of three chips 
formed at the different speeds, as stated in a previous 
paragraph. 

The area under each curve gives a numerical repre- 
sentation of the average production of each tool over a 
certain region of chip weight. Taking the 0-deg. rake 
tool as 100 we have: 

Production of 0-deg. rake tool = 100 
Production of 10-deg. rake tool = 133 
Production of 20-deg. rake tool == 138.4 
Production of 30-deg. rake tool = 142.1 

Influence of Rake and Feed on Bronze.—The results 

of the analysis of sixteen sets of chip-formations in 
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last section the consistent superior economy of heavy 
feeds is observed. This information is condensed as 
before and results in: 
Production of 0-deg. rake tool — 100 
Production of 10-deg. rake tool = 113.2 
Production of 20-deg. rake tool — 123 
Production of 30-deg. rake tool — 118 
Influence of Rake and Feed on Machine Steel.—The 
results of the analysis of sixteen sets of chip-formations 
of machine steel are given in Table II and presented 
graphically in Figs. 6 and 7. The consistent superi- 
ority of heavy feeds is again noted. Again condensing 
the above information: 
Production of 0-deg. rake tool = 100 
Production of 10-deg. rake tool = 118.7 
Production of 20-deg. rake tool —= 157.2 
Production of 30-deg. rake tool — 172 
Influence of Rake and Feed on Carbon Tool Steel.— 
The results of the analysis of sixteen sets of chip- 
formations of tool steel are given in Table III, and 
graphically in Figs. 8 and 9. Again condensing the 
above information: 
Production of 0-deg. rake tool = 100 
Production of 10-deg. rake tool = 106 
Production of 20-deg. rake tool = 112.2 
Production of 30-deg. rake tool = 112.0 
Effect of Lubrication.—Various experiments were run 
with lubricant. The results must be taken qualitatively 
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rather than quantitatively. This topic offers an im- 
portant field of investigation for future experiments. 

In milling there is a decided influence entirely apart 
from heat-conducting properties. If the surface ex- 
posed by the last chip was very slightly smeared with 
an oiled finger (the oil film was scarcely discernible), 
the energy consumed in taking the next chip was from 
10 to 25 per cent lower in nearly all cases. 

On plotting batches of results, however, the surpris- 


INFLUENCE OF RAKE AND FEED IN CUTTING 
CAST IRON 


Clearance angle, 2 deg.; spiral angle, 0 deg.; depth of cut, 0.3 in.; 
- = width of cut, | in. 


TABLE I. 


Experiment Rake Angle, Feed in Energy in Cu.In.per 
No. Deg. Inches Ft.-Lb. Hp.-Min. 
52 0 0.002 24.2 0.818 
53 0 0.003 30.4 0.977 
54 0 0.005 38.3 1.293 
55 0 0.010 60.8 1.627 
59 10 0.002 17.3 1.143 
60 10 0.003 21.1 1. 407 
61 10 0.005 28.9 1.712 
62 10 0.010 47.1 2.105 
66 20 0.002 18.1 1.093 
67 20 0.003 19.8 1.500 
68 20 0.005 29.3 1.690 
69 20 0.010 42.7 2.319 
73 30 0.002 14.2 1.394 
74 30 0.003 20.6 1.441 
75 30 0.005 29.7 1.666 
76 30 0.010 39.6 2.500 


ing situation was found of oil proving advantageous 
with low rakes in bronze and detrimental with high 
rakes. The existence of some unknown varying factor 
was suspected and the result would have been rejected 
and forgotten but for the fact that the same effect 
showed up in experiments with machine steel made 
at a different time. The metal removed per horsepower- 
minute is shown plotted against rake for the two ma- 
terials in Fig. 10. 

The authors hesitate to accept the foregoing unre- 
servedly until further investigation sheds some light on 
its rationality. A study of the resultant force during 
the formation of a chip with reference to its changing 
magnitude and direction would give the needed ex- 
planation. This has not yet been undertaken. 

Effect of Chatter——When chatter occurs, violent fluc- 
tuation of energy results. The energy consumed was 
usually greater than with smooth cutting. The authors 
believe that, due to chatter alone, increase of energy 


invariably results and that, where a decrease appeared, 
TABLE II. INFLUENCE OF RAKE AND °FEED IN CUTTING 
MACHINE STEEL 


Clearance angle, 3 deg.; angle, 0 deg.; depth of cut, 0.3 in.; 
width of cut, 1.0 in. 


Experiment Rake Angle, Feed in Energy in Cu.In. per 
No. Deg. Inches Ft.-Lb. Hp.-Min. 
250 0 0.0025 45.1 0.549 
251 0 0.0050 72.8 0.680 
252 0 0.0075 94.3 0.787 
253 0 0.0100 103.1 0.960 
289 10 0.0025 38.8 0.638 
290 10 0.0050 60.0 0.825 
291 10 0.0075 76.8 0.967 
292 10 0.0100 94.4 1.049 
260 20 0.0025 25.0 0.990. 
261 20 0.0050 46.3 1.068 
262 20 0.0075 59.9 1.240 
263 20 0.0100 71.4 1. 386 
265 30 0.0025 25.9 0.955 
266 30 0.0050 41.2 1.200 
267 30 0.0075 55.0 1.350 
268 30 0.0100 62.5 1.584 


it was caused by the cut being lighter than supposed to 
be. This can be brought about by the chatter causing 
an increase of force normal to the work and this in 
turn springing the work or cutter. A detailed study 
of chatter was not made but probably will be at a later 
date. 

Effect of Clearance.—Clearance was found not to 
affect energy consumed. Chatter, wear of tool and lia- 
bility of tool to snip are affected by clearance. 
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Effect.of Spiral—Experiments were carried out on 
the effect of spirals. The results were not sufficiently 
uniform to justify a conclusion on the influence of 
spiral angle on energy, beyond the fact that cutters 
with spiral angles of over 25 deg. certainly require 
more energy. 

Method of Determining Machineability——The word 
“machineability” is suggested to indicate the ease with 
which a given material can be machined. This, of 
course, presupposes standardized conditions of tool and 
size and shape of chip. If all conditions be standard- 
ized except the quality of the material being cut, then 
the machineability can be expressed in foot-pounds of 
energy required to remove 1 cu.in. of the material 
under investigation. 

It is well known that machineability is a continual 
bone of contention in machining departments and that 
no accepted satisfactory way has yet been devised for 
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its measurement. It is generally admitted that even 
though chemical analysis, tensile strength, elongation, 
Brinell hardness number and scleroscope hardness num- 
ber are known, yet the machineability is an unknown 
factor. In fact, the War Department gave to the Amer- 
ican Research Council as their major topic the develop- 
ment of some definite means of determining machine- 
ability. 

A machine has been developed along these lines and 
is described later in the paper. For identification pur- 
poses, this is referred to as the “Machineability Tester.” 
Experiments with this machine are presented at the 
end of the paper rather than here, because they were 
the last experiments to be performd. 

To summarize: The authors had, at this state of 
development, no definite idea leading to a rational struc- 
ture which would connect up the results. They regard 
the work in this section as useful in opening up terri- 
tory, thereby enabling them to formulate more definite 
layouts for subsequent work and believe that broadly 
the following conclusions are justified: (a) As a chip 
thickens, metal is removed more easily per unit volume; 
(b) As rake angle is increased, metal is removed more 
easily per unit volume. Also this improvement is con- 
tinuous but not uniform; (c) The advantage of rake 
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depends on the material and is. more pronounced with 
ductile materials; (d) The effect of lubrication proper 
(apart from cooling action) is decided, but the informa- 
tion available is inadequate to formulate it. 


COMPLETE FORCE ANALYSIS OF CUTTER IN ACTION 


Numerous experiments on power consumption have 
been made by different investigators, but the method 
employed has been to measure the electrica] input re- 


TABLE III. INFLUENCE OF RAKE AND FEED IN 
CUTTING TOOL STEEL 


Clearance angle, 3 deg.; oy angle, 0 deg.; depth of cut, 0.3 in.; 


wi of cut, 0.25 in. 

Experiment Rake Angle, Feed in Ena in Cu. In. per 
No. Des. Inches FteLb. Hp_Min. 
331 0 0.0025 39.6 0.625 
332 0 0.0050 64.0 0.774 
333 0 0.0075 89.5 0.830 
334 0 0.0100 102.8 0.960 
336 10 0.0025 43.1 0.575 
337 10 0.0050 60.7 0.820 
338 10 0.0075 79.5 0.924 
339 10 0.0100 97.6 1.012 
341 20 0.0025 38.8 0.639 
342 20 0.0050 60.4 0.819 
343 20 0.0075 73.7 1.005 
344 20 0.0100 90.0 1. 100 
346 30 0.0025 37.6 0.659 
347 30 0.0050 59.3 0.832 
348 30 0.0075 76.1 9.972 
349 30 0.0100 90.9 1.095 


quired to drive the machine. This confuses the un- 
known action of the cutter with the unknown machine 
loss and has therefore been rejected for the present 
investigation. 

Features to be Measured. It was thought desirable to 
measure both the vertical and the horizontal components 
of the force exerted by the cutter. This necessitated 
developing an instrument that would measure both force 
and location, i.e., in all, three quantities—magnitude, 
direction and location. Or, which amounts to the same 
thing, the two components and the location may be 
measured. 

Description of Equipment. The apparatus developed 
for force and power analysis is shown diagrammatically 
in Fig. 11, and is designated the “Thrust and Torque 
Measurer.” 

The angle plate (to which is bolted the material being 
cut) is carried on three knife edges, through which the 
forces are transmitted to pistons A, B and C. The 
double-knife-edge principle used transmits only a hori- 


TABLE IV. INFLUENCE OF RAKE IN CUTTING 
MACHINE STEEL 


Number of teeth, 34; clearance angle, 5 deg.; spiral angle, 0 deg.; 
depth of cut, 0.3 in.; width of cut, 6:5 in. bi ™ 


Rake Feed, Vol. per Cu.In. 
Exp. Angle, in_ Speed, Tooth, Torque, per 
No. Date Deg. per Min. R.p.m. Cu.In. In-Lb. Hp.-Min. 
1001 2-23-21 0 0.92 27.9 0.000145 693 0.448 
1002 2-23-21 0 2.36 27.9 0.000375 1,390 0.585 
1003' 2-23-21 0 3.10 19.3 6.000710 2,050 0.748 
1004a 2-24-21 10 0.92 27.9 0.000145 455 0.685 
1 2-24-21 10 2.36 27.9 0.000375 980 0.830 
1006 2-24-21 10 3.10 19.3 0.000710 1,710 0.896 
1007 2-25-21 10 0.92 27.9 0.000145 488 0.637 
1008 2-25-21 10 2.36 27.9 0.000375 1,040 0.781 
1010 2-29-21 0 0.92 27.9 0.000145 618 0.504 
1011 2-29-21 0 2.36 27.9 0.000375 1,260 0.645 
1012 2-29-21 0 3.10 19.3 0.000710 1,954 0.783 
1013 3- 7-21 20 0.92 7.9 0.000145 291 1.068 
1014 3- 7-21 20 2.36 27.9 0.000375 740 1.100 
1015 3- 7-21 20 3.10 19.3 0.000710 1,432 1.070 


zontal force to piston A and only vertical forces to 
pistons B and C. 

The fluid pressure under the pistons is transmitted 
through pipes and measured by means of mercury col- 
umns shown at the left of Fig. 11. As the table travels 
in feeding, the location of the downward thrust of the 
cutter in relation to cylinders B and C changes continu- 
ously. The table traveling from left to right results in 
the pressure decreasing on C and increasing on B. The 
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readings of mercury columns must therefore be taken 
for known definite locations of table. Five marks were 
made in the table, and as these successively came into 
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alignment with a zero mark on the saddle, the readings 


were taken. 


Influence of Rake on Machine Steel. The results of 


fourteen experiments are shown in Table IV and graph- _ 


ically in Fig. 12. The noticeable consistency in the 
spacing of the pairs of values given as results of the 
zero rake cutter is due to the second three having been 
taken in a different part of the block from the first 
three. The results plotted in Fig. 12 show the decided 
advantage of rake. The advantage of heavy chips is 
also clearly shown except in the case of the 20-deg. tool. 

The authors do not draw any conclusion regarding 
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this exceptional case as the experiments available are 
too few. In general there is conclusive evidence that 
heavy chips are more economical of power than small 
chips, within the practical limits of present-day milling 
practice. The exact extent of this economy cannot be 
stated at the present state of the art. It is certain, 
however, that this condition is a function both of the 
material and of the rake. The influence of rake appears 
to depend largely on ductility. 

The area under each curve gives a numerical repre- 
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sentation of the average production of each tool over a 
certain region of chip weight. Taking the 0-deg. rake 
tool as 100 we have: 
Production of 0-deg. rake tool — 100 
Production of 10-deg. rake tool — 130 
Production of 20-deg. rake tool = 176 
Influence of Rake on Alloy Steel. The results of 
twelve experiments are shown in Table V and in Fig. 13. 
Again taking the area under the curve to represent the 
productivity, we obtain: 
Production of 0-deg. rake tool = 100 
Production of 10-deg. rake tool — 180.5 
Production of 20-deg. rake tool = 187.5 
In this case the advantage of rake is not so decided as 
with the more ductile machine steel—particularly above 


TABLE V. INFLUENCE OF RAKE IN CUTTING ALLOY STEEL 
Number of teeth, 34; clearance angle, 5 deg.; spiral angle, 0 deg.; 
depth of cut, 0.3 in.; width of cut, 0.5 in. 






















































Rake Feed, Yeu Cu_In. 
Exp. Angle, in T 5 Torque, per 
No. Date Deg. per Min. R.p.m Cu.In. in-Lb. Hp.-Min. 
1017 3 821 20 0.92 27.9 0.000145 296 .048 
1018 3 821 20 2.36 27.9 0.000375 818 0.994 
1019 3 821 20 3.10 19. > 0.00071 1,340 1.142 
1020 3 9-21 10 0.92 27.9 0.000145 334 0.930 
1021 “> 921 10 2.36 27.9 0.000375 782 1.040 
1022 3- 921 10 3.10 19.3 0.009710 1,392 1. 100 
1023 3-10-21 10 0.92 27.9 0.000145 363 0.856 
1024 3-10-21 10 2.36 27.9 0.000375 803 1.010 
1025 3-10-21 10 3.10 19.3 0.000710 1,505 1.020 
1029 3-15-21 0 0.92 27.9 0.000145 429 0.706 
1030 3-15-21 0 2.36 27.9 0.000375 1,045 0.778 
1031 3-15-21 0 3.10 19.3 0.000710 1,930 0.795 
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FIG. 10. EFFECT OF OIL ON MACHINE STEEL 
AND BRONZE 
10 deg. In addition, the same tendency is observed to 


reduce the advantage of thicker chips with a high rake. 

Influence of Depth of Cut. Thirty-five experiments 
were run with various depths of cut, various feeds, and 
two different rakes. Analysis of these results gave rise 
to a belief that the block of material used was far from 
homogeneous. These experiments are not recorded in 
detail for this reason. It is advisable, however, to record 
certain impressions obtained and tentative conclusions. 

If material removed per horsepower-minute be plotted 
on a chip-volume base, then a shallow cut gives a curve 
higher than a deeper cut. This is not surprising. It 
has been shown that, as a chip thickens, the material 
is removed with less energy per unit volume. If two 
chips of equal volume but of different depths of cut be 
taken, then the chip of the shallow cut is shorter and 
thicker. 

It appeared probable that, with a given cutter and 
uniform material, if the feed per tooth and depth of 
cut were varied, the number of cubic inches per horse- 
power-minute would prove to be a definite function of 
maximum chip thickness. - Experimental verification of 
this is given later in the paper. 

Influence of Lubricant. The results of six experi- 
ments, which merely touched the fringe of the effect 
of lubrication, are given in Table VI. It is dangerous 
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is in reference to power efficiency only, The use of 
a spiral angle is heartily recommended, for it results in 
continuity of action, tends to avoid chatter and keeps the 
driving power more smoothly constant. The smallest 
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Effect of Spiral. la Copper 
A 34-tooth non- Pipee 
spiral cutter, 6 in. in “< 
diameter and having 
a 10-deg. rake, was 1 y) 





























run in comparison 
with cutters similar 
in all respects ex- 
cepting they possessed a 123-deg. spiral angle. Two 
cutters with left- and right-hand spirals respectively 
were used in combination, thus eliminating end thrust. 


TABLE VI. EFFECT OF LUBRICATION 


Number of teeth, 34; clearance angle, 5 deg.; spiral angle,0 des. 
depth of cut, 0.3 in.; width of cut, 0.5 in. 


. Rake Feed, . Yel. - Cu.In. 
xp. Angle, in peed, 00) per 
No. Date Deg. per Min. R.p.m Cu.In. In.- b. Hp.-Min. 
102601) 3-10-21 10 0.92 27.9 0.000145 306 1.018 
1026 3-10-21 10 0.92 27.9 0.000145 364 0.855 
1027 3-10-21 10 2.36 27.9 0.000375 760 1.070 
1027 3-10-21 10 2.36 27.9 0.000375 875 0.930 
1028 oi 3-10-21 10 3.10 19.3 0.000710 1,335 1.148 
1028 dry 3-10-21 10 3.10 19.3 0.000710 1,430 1.071 


Two different combinations of speeds and feeds were 


used. The material cut was machine steel. The results 
were as follows: 
Cubic Inches on Hp.-Min. Lost Output of 
Feed, In. 0 Deg. 12}-Deg. Spiral Cutter, 
R.p.m. per Min. Spira Spiral per Cent 
28.1 0.92 0.422 0.338 20 
16.1 0.92 0.568 0.458 19.4 


The authors are well aware that a general belief exists 
in the superior power efficiency of spiral cutters. Fre- 
quent statements to this effect can be found in the 
literature of the subject. In this investigation it has 
been impossible to substantiate these. It is difficult to 
understand the growth of the belief that spiral cutters 
are more efficient, because abstract analysis leads to 
the conclusion that spiral cutters must be inferior to 
straight cutters. By “inferior,” the meaning intended 
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angle consistent with smoothness of action should be 
used. j 
(To be continued in next week's issue.) 


Safety in Elevator Construction 


Nearly three-quarters of the fatal elevator accidents 
that occur could be prevented if elevators and shaftway 
doors were equipped with well-designed interlocking de- 
vices. A survey and study conducted by the Bureau of 
Standards of the Department of Commerce has shown 
this to be true. 

A large number of elevator fatalities occur at the 
shaft door, either through an open door which allows 
a person to fall down the shaft or it allows a person to 
step from a moving car and be crushed between the car 
and the door frame. An inter-lock prevents the shaft 
door from being opened except when the car is at rest 
in front of the door. 

Elevator safety is declared to be as important as 
street car safety. The Bureau of Standards investi- 
gators have found that about as many ride on elevators 
as on all the city traction lines. Postmen, messengers, 
and others rely on them and their safety devices to a 
large extent. 

In providing vertical transportation, elevators travel 
long distances each day and make many stops. For 
instance, an elevator in the Woolworth Building travels 
about 40 miles a day and makes 4,000 stops in that time. 


A Question as to the Date of the 
First Pull Broach 
By FRANK G. STERLING 


An article appearing on page 391 of the American 
Machinist states that it was not till 1901 that the pull 
broach was used. 

I would like very much to see this statement cor- 
rected, for we have a pull broach, called a splining 
machine at the time, in our shops, which was bought 
new in 1884. How long before that date it was on the 
market I cannot say. It was made by the Knowles 
Loom Works, Worcester, Mass. 
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Cutting Wages the Sure Way to Retard 
Business Resumption 


A Study of Business Conditions for Forty Years — Careful Management 
Makes High Wages Better for All 


By E. W. 


HULET 


Former Vice-President of Production, White Motor Co. 


on the question of wages. Both, I believe, are wrong 

as both ignore the fact that it is not wages but 
the cost of production as related to buying power which 
counts in considering real prosperity. Too many do 
not look beyond the payroll—and the wage which they 
consider right depends largely on their own experience 
in bygone days. They do not consider all the changed 
conditions and thereby fail to study. the matter from 
the proper angle. 

The opposing views are well exemplified by the fol- 
lowing extracts, the first from the Wall Street Journal, 
the second from the New Republic. It is well to read 
both carefully and to ask ourselves, “How much have 
high wages and salaries contributed to our prosperity ?” 


Do WE Want To Go Back To A LOWER PLANE? 


When we use that phrase, “The American standard of 
living” so dear to the Labor Department under the Wilson 
regime, and to others who measure by what they want 
rather than by what they need, it is as well to assure our- 
selves that what we mean is not the American standard 
of waste. An inquiring’ commission, chiefly composed of 
engineers, has easily discovered possible economies in pro- 
duction, which are most of them, as might be expected, 
conditional on the co-operation and good will of the 
producers. 

Because the wish is father to the thought, we are author- 
itatively assured that wages will never again reach the 
level of 1913, nor will the necessaries of life be sold at the 
prices current then. But both wages and prices had then 


T= ERE seem to be two diametrically opposite views 


been steadily advancing for more than ten years previously. 
We may as well face the fact that with the now enhanced 
purchasing power of gold and the choice between commer- 
cial death and deflation, it is an economic possibility of the 
most practical kind that prices and wages may go back 
to the figure, not of 1913, but of 1901, when the reopening 
of the Transvaal gold mines gave the world more than it 
needed to back the world’s credit at the beginning of the 
century. 

We shall get back to a sound tax basis and a sound income 
basis when we have asked ourselves—laborer, artisan, 
professional man and capitalist alike—not what we can 
spend if even moderate indulgence in luxuries and leakage 
in waste are granted, but what we can save and do with- 
out. So far there has not been, anywhere, an honest facing 
of the facts.—Wall Street Journal, Aug. 25, 1921. 

When profits disappear suddenly in the depths, business 
calls upon the wage earner to practice thrift and self 
denial. The exhortation is utterly wasted. Once having 
lived better, people will not go back. They cannot be recon- 
ciled to former conditions. The equilibrium has to be re- 
stored in another way. An examination of the statistics 
would lead us to infer that labor’s share increases all the 
time, whatever happens to prices. And the implication is 
that labor will get everything and there will be no profit 
in business. 

Not so. This has been going on for a very long time 
and the profit in business has not tended to vanish. Though 
labor’s command over goods is increased, it does not follow 
that its share in the total product is greater. There are 
more goods to be shared. 

The first thing created is a necessity and the necessity 
creates new wealth. The producer cannot bring wages 
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down to where they were before. But presently he dis- 
covers that he is not primarily interested in wages as such. 
His proper study is the labor cost of production. 

The problem of business is not how to liquidate wages 
but how to liquidate labor costs which may be done by 
increasing the use and efficiency of high power tools, by 
improving its method of production and distribution and 
by eliminating innumerable forms of gross economic waste. 
Industry has faced this same problem before. If it had 
not been obliged to do so under pressure of rising wages 
many of the modern achievements would never have come 
to pass. And if it cannot face it successfully again, then 
it is bankrupt in imagination and we may as well know 
that the peak of American wealth is behind us.— New 
Republic, June 22, 1921. 


A MODIFICATION OF Two VIEWS 
The above quotations, one taken from a very promi- 


nent financial paper and the other from a prominent 
progressive paper, are the two views taken on the wage 
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* December, 1919, estimated. 
ou Guk, Arenal taal pes blnneel weghamaahy Wi ext wan oat ttt. 
adjustment, so called, that is in everyone’s mind at the 
present time. I believe the two papers in question are sin- 
cere in their deductions and my only aim is to moderate, 
if possible, the sentiments of both. 

I have submitted some information that has come 
to my attention on investigating these matters. I 
question whether the financier, business man and others 
realize how much the high wages, so called, and salaries 
paid in our country have helped, by raising the buying 
power of our masses, to contribute to our prosperity. 
This is particularly marked in 1920, as shown by Table 
No. 1, It also shows that the growth of 1920 over 1915 
follows very closely the same ratios in all factors mak- 
ing up our business progress. Wages only follow the 
general trend. Consequently, in my mind, the wage 
earner is acquitted of the charge of taking too much 
of the fruits of our prosperity. 


PRODUCT AND WAGES 


I am also submitting a chart that is the operating 
chart of the firm of which I have been active executive 
in charge of production up to January 1, 1921. This 
chart is self-explanatory, I believe. It also bears out 
my contention that, under careful management, the 
wage earner nas maintained his efficiency. There are 
many examples in the country with a like showing, or 
even better. 

The table given above by the White Motor Co. presents 
a comparison of production values, number of em- 
ployees and wages paid, from 1910 through 1919, show- 
ing the growth of the company and the policy of a con- 
stantly increasing wage to meet the increasing cost of 
living. 


Cut Production Costs—With Modern Equipment 
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The factory value of the trucks produced includes: 
Merchandise and supplies, etc.; labor; power and fuel; 
maintenance and repair; factory salaries and general 
administrative expense; insurance; federal, state and 
city taxes; plant extension; dividends. 

The results shown by the tables are due to three 
reasons: One third due to ample capital and plant and 
methods of manufacture; one third due to management ; 
one third due to the men voluntarily giving an honest 
day’s work. 


SOME INCOME STATISTICS THAT SHOW GREAT 
POSSIBILITIES IN BUYING POWER 


The statistics shown in Table No. 3 make these 
figures even more impressive. It shows very clearly, 
I believe, the possible buying power of our people who 
have very moderate incomes. The class from $1,000 
to $5,000 and up, applies of course to wage earners, 
salary earners and small business men. The table 
seems to be self explanatory and to need very little 
comment, 

Another feature which should be noted is the enor- 
mous increase in invested capital, which jumped from 
under $23,000,000,000 in 1915 to $50,000,000,000 in 
1920—about 2.15 times. It is a question as to how 
much this can be liquidated without heavy loss to the 
holders. ’ 

If wages, production, foreign trade, bank clearances, 
wholesale prices, commodity prices go down this fig- 
ure must also take its proportion of drop. In other 
words, the question could be asked, how far can gen- 
eral prices and business drop without ruination to our 
capital account? At the present time, capital accounts 
and retailers are not following the general trend of 
prices in most cases. When statements are submitted 
this coming January, capital accounts, I believe, will 
be forced to follow. 


THE FINAL ANALYSIS 


The deduction from the information on these three 
tables would lead me to believe that the one sure way 


TABLE III. STATISTICS OF INCOME 
From Commissioner of Internal Income 
1318 
No. of Returns Class Income Per Cent 
3,946,152 1,000 to 5,000 9,404,398,417 59 
435,925 5,000 to 20,000 3,516,017,672 22 
43,027 20,000 up 3,004,223, 266 19 
4,425,114 15,924,639,355 
; + 3 
j iB 
ii 
Wage and i i 
Income Classes Net Income Salaries E 3 £ 
1,000 to 2,000 2,232,354,577 74.67%* 17.48 7.85 
2,000 to 3,000 6. ,833 65.42%* 26.89 7.69 
3,000 to 5,000 3,535,219,007 48. 39.53 11.91 
5,000 to 10,000 2, 145,690,016 33.5 44.86 21.59 
10,000 to 20,000 1,370,327,656 33.1 33.48 33,42 
12,920,416,089 
All others...... _ 3,004,223,266 
15,924,639,355 Total personal 
rertey 1,249 Total corporation 
24,286, 100,604 Total income reported. 


to keep business from coming back would be to cut 
wages and salaries and reduce forces. 

In other words, to let the production force of our 
country take the brunt of the Peadjustment is sure to 
retard the return of good’ business. 
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How Work Goes Through the Shop 


Studying the Passage of Work Through Different Departments—Following Orders 
Through the Shop—How the Data Are Charted and Arranged 


SPECIAL CORRESPONDENCE 


of work through a shop is to have it actually 
before you so as to see the exact relation of each 
department to the others. In order to do this easily 
and effectively, W. O. Sims, supervisor of tools of the 
Lodge & Shipley Machine Tool Co., Cincinnati, Ohio, 


Te only way to thoroughly visualize the routing 





FIG. 1. GRAPHIC DIAGRAM OF WORK GOING 


THROUGH SHOP 
uses the method illustrated herewith to study not only 
the routing of work, but the way in which orders are 
received and filled, and also to keep track of the duties 
of each member of the organization. 
In order to see just how the work goes through the 





FIG, 3. 


DEPARTMENTAL PERSONNEL AND 
DUTIES IN GRAPHIC FORM 


shop a blueprint of the building is mounted on a large 
board, as shown in Fig. 1. In this case, routing of 
work as it passes through the shop from one department 
to the next, is traced by means of colored strings drawn 
around steel pins inserted at different points. This 
arrangement shows clearly the way in which the work 
passes through the shop and gives an opportunity to 
rearrange machines for operation, so as to eliminate 
crossing of the paths of travel and the moving of pieces 
unnecessary distances or more frequently than is neces- 
sary. 

A different type of chart is illustrated in Fig. 2, 
showing the method of getting the customer’s order to 
the shop order desk. This chart shows how the cus- 
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FIG. 2. HOW CONSUMERS’ ORDERS REACH THE 


SHOP ORDER DESK 


tomer’s order whether for a complete standard lathe 
or one involving changes, goes to the commercial order 
desk, and, through the proper channels, to the shop 
order desk. It also shows how the orders from here 
go to the stock control and the tracing department, as 
well as the distribution of the twelve copies of the order 
which are issued from the shop order desk. 

In order to make sure that the entire personnel of 
the executive department understands exactly what its 
duties are, as well as the duties of the others with whom 
they come in contact, the chart is made, as shown in 
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FIG. 4. 
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KEEPING CHARTS IN LARGE BOOK FORM ON 
LEAVES THAT SWING AND ARE EASILY 
AVAILABLE FOR CONSULTATION 
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Fig. 3, containing the 
title, the name of the 
occupant of each posi- 
tion and the exact duties 
to be performed. The 
lines connecting the 
different parts show at 
a glance which executive 
each one reports to, and 
this effectually prevents 


overlapping or any 
doubt as to the au- 
thority of any indi- 


vidual. In order to have 
these charts available 
for consultation or for 
making any necessary 
changes, they are 
mounted on boards 
which swing like the 
leaves of a book, each 
leaf accommodating two 
of the charts. This ar- 
rangement is shown in 
Fig. 4, where the leaves 
are spread so as to show 
four of the charts. The 
chart shown in Fig. 5 
indicates the method of 
tracing an order from 
the customer to the 
sales department 
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through the different departments of the shop. Be- 
ginning at the upper left-hand corner, an order for 
a complete lathe can be traced through the sales depart- 
ment, shop order department, erection department and 
the finished stockroom to the other departments of the 
plant. Following the lines with the arrows, it is easy 
to trace the progress of the order, and a little careful 
study of this chart is almost an article in itself con- 
cerning the way in which material is purchased, manu- 
factured or stored, and how it is handled from one de- 
partment to another. With this chart as a basis, it 
should be easy to prepare similar charts to fit any par- 
ticular business, and as such charts tend to prevent 
confusion they are well worth while. 


Comparison of American, British and 
German Machine Tool Exports 


By W. H. RASTALL 
Chief Industrial Machinery Division, U. S. Department of Commerce 

Returns of exports and imports of machine tools 
provide some interesting information as to the com- 
parative position of American and British tools in 
the world’s markets. Recent years have witnessed 
some abnormal conditions in the foreign demand for 
machine tools, and one feels considerable uncertainty 
on attempting to feel the way back to “normalcy,” 
as there seems to be no such thing. The chart pub- 
lished herewith represents the position in the world’s 
trade of the three most important producing coun- 
tries during the past twelve years. 

In 1913 the American position was rapidly improv- 
ing, while the British trade made very little progress; 
the actual British figures being about $3,700,000 in 
1909 and $4,900,000 in 1913, as compared with Ameri- 
can exports of say $3,600,000 in 1909 and $16,000,600 
in 1913. Such returns testify to the splendid engineer- 
ing represented in American designs and the actual 
recognition of this superiority in all of the markets 
of the entire world. Plainly, American manufacturers 
and exporters have little to fear from foreign com- 
petition, because the differences in design, materials 
and workmanship frequently place the American prod- 
uct in a class by itself, far above all foreign tools. 

The curve representing German exports is decep- 
tive, because the classification employed by the Ger- 
man customs authorities includes all metal making 
equipment and machinery not included in the British 
and American returns, and the large bulk of the 
German totals suggests that its tool builders enjoyed 
a very large trade, which is not the case. Their best 
market, outside of Europe, during pre-war years, was 
Seuth America, and their influence in that market was 
comparatively strong and yet, according to a survey 
made by one of our American publishing companies, 
British manufacturers had supplied about 42 per cent 
of the tools, American 39 per cent and German 12 per 
cent which represents more accurately the estimate 
one forms of the comparative trade of the several 
nationalities after traveling through overseas markets. 
Because of this difference in classification, it is. im- 
portant to note, not the value represented by the 
curves but their slope. The German trade increased 
from about $12,400,000 in 1910 to $19,500,000 in 1913, 
a gain of 57 per cent, while the American gain was 
166 per cent during the same period. Obviously, 
American interests have every reason to be perfectly 
satisfied with this pre-war record. 
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Confusion resulting from the declaration of war in 
1914 caused a temporary set back in American exports, 
and the German business was completely destroyed, 
not to revive until after the armistice late in 1918. 

The present problem is introduced by the remain- 
der of the chart. British tools usually differ greatly 
from the American types, and the world’s markets 
for such equipment have been inadequately supplied 
for some years. Also the increase in cost per tool 
would cause the curve to rise, in spite of the fact 
that the values have been corrected for fluctuation in 
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AMERICAN, BRITISH AND GERMAN MACHINE 
TOOL EXPORTS 


exchange and are expressed in dollars, not pounds. 
But at any rate the American curve is falling very 
rapidly; the British is rising; while the German re- 
turn for 1920 is approximately the same as for 1913 
and about $19,000,000. The probability is that the 
American total for 1921 will approximate $20,000,000. 


DECLINE IN BRITISH EXPORTS 


British total exports are decreasing rapidly and for 
all of 1921 will approximate less than three million 
pounds or say twelve million dollars. This trend sug- 
gests that, although one would expect that the de- 
mands for British style tools had not been adequately 
supplied for years, and the corresponding market for 
American style tools had been over supplied, the in- 
fluence of the latter is still powerful enough to pre- 
vent the development of the market for the former, 
viz., the simpler and less expensive types of equip- 
ment—a circumstance that encourages more aggres- 
sive selling on the part of Americans. 

In considering the comparative position of Ameri- 
can and British machine tools in the markets of the 
world, it should be remembered that for many years 
America has shipped great quantities of tools to the 
United Kingdom while the trade in the opposite direc- 
tion has not exceeded a hundred thousand dollars in 
any one year—a condition that is not to be attributed 
entirely to the workings of the tariff. But following 
the armistice there has been a strong tendency for 
the British imports of American made tools to recede 
from the very high levels of war days. In August, 
1920, British imports still exceeded their exports, but 
there has been a very rapid decrease in the volume of 
this business, and it has reached very low levels which 
in itself has a most important influence on the Ameri- 
can returns; for even as late as 1920 the United King- 
dom absorbed 25 per cent of the total American ex- 
ports of metal working machinery. 
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Reminiscences of an Old-School Machinist 
By R. THOMAS HUNTINGTON 


Being not particularly well satisfied with conditions 
in Philadelphia and perhaps imbued with a little of 
the spirit of wanderlust that sooner or later gets hold 
of pretty nearly all journeyman machinists, I decided 
to seek my fortunes elsewhere, and in 1870 went to 
Boston, where I entered the employ of Meade & Addy. 

At the time I went to them they were making tools 
and machinery for the manufacture of a universal 
watch key, the property of a New York inventor. 

The new key was made very much as spring collets 
are now made, the central part being drawn back into 
the shell by a spring and it could be pushed out by a 
pressure of the thumb, so that it would fit over the 
pivot of any watch. 

Another little implement made by Meade & Addy, 
that goes to show the origin of some of our more 
modern tools, was the Salmon dental mallet. 

The Salmon mallet had a moveable hammer that was 
thrown forward by the action of a spring, the spring 
being compressed and released by movement of the 
handle. Several years later I showed one of these mal- 
lets to Cyrus Carleton, of Brown & Sharpe, and he 
evolved the well-known automatic center punch. 

Meade & Addy also made the first Peabody rifle, the 
parts being made by a man named Wakefield, who was 
a very fine workman. Mr. Wakefield showed me a set 
of taps made many years before by his father. The 
elder Wakefield had turned up the blanks to the exact 
diameter required; wound fine wire upon them, being 
careful to dispose the wire in a perfect helix of the de- 
sired pitch; blued the pieces; and then, removing the 
wire, had filed the thread to depth with a small saw file, 
being guided by the helical line of blue left on the blank. 

Later I worked for a firm that made bank locks. 
There were dial, or combination locks then, and burglars 
had developed an uncomfortable propensity for rousing 
a cashier out of bed and compelling him, at the point 
of a gun, to go to the bank with them and open the 
safe. My new employers devised a lock, the outer parts 
of which could be taken off and distributed among five 
= each of whom took a piece home with him each 
night. 

None of these five part holders knew the combina- 
tion, so that burglars to open this lock would have to 
assemble all five of the part holders and a sixth man 
who knew the combination to assist at their exercises. 
The size of the parts might have discouraged the 
burglars and put a stop to their trade—if nitro- 
glycerine had not been invented. 

It was about this time that I discovered mushet 
steel. I do not know when Robert Mushet discovered 
it but none of us around there knew anything about 
it until one day a man blew into the shop with a bar 
+ x 12 in. and about 3 ft. long. He wanted the 
privilege of forging a tool in our fire. 

Permission being given, he started in and soon had 
a very cerditable diamond point, all the time keeping 
up a running fire of comment upon the properties of 
the steel and advice as to how it should be worked. 
As we had some work to do that was giving us a lot 
of trouble because of hardness, he succeeding in dispos- 
ing of the balance of the bar. My employer and I 
worked all the afternoon at forging up a boring tool 
and when we finally got one finished there wasn’t any- 
thing left of the bar. 
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Devoted to the exchange of information on useful methods. 


Its scope includes all divisions of the machine building in- 


dustry, from drafting room to shipping platform. The articles are made up from letters submitted from all over the world. 
Descriptions of metheds or devices that have proved thelr value are cartully considered end these published are paid fer. 





Drawing Gear Teeth Rapidly 
By E. C. BARBER 


The article by Homer S. Trecartin under the above 
title, on page 481 of the American Machinist, brings to 
my mind a little tool that I have found useful and which 
I think superior to the one described by him. I saw 
one in a drafting room that I visited and copied it, so 
cannot claim it as my own idea. 

The sketch shown herewith gives a clear idea of the 
tool. I laid out very carefully on a piece of an old 
triangle, a tooth for an 8-pitch gear, using a pitch diam- 
eter of 84 in. as it was the mean diameter between two 
limits I had chosen—5 and 12 inches. 

The tooth shape was formed by the use of a knife 
and a small file. A center line was scribed and holes 
drilled at B and at intervals of % in. between B and A. 
With a needle point through the hole at B it would be 
right for drawing in the teeth of a gear having a 12-in. 
pitch diameter. By placing the needle point through 
other holes in the series, teeth can be drawn in gears 
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TEMPLET FOR DRAWING GEAR TEETH 
down to 5-in. pitch diameter, varying by 4 in. The knob 
C allows the templet to be readily moved from the center 
of one tooth to that of the next. 

I made a set of six tools, two each for four, six and 
eight pitch. One covered a range from forty to ninety- 
six teeth, the smaller one from twelve to forty teeth. 
Each one was marked with its respective pitch. So far 
this set has covered most of my work. 


Collet Stop for Short Work 
By GENE PHELPS 


The ordinary type of screw machine equipped with a 
collet mechanism has no provision for handling short 
pieces of stock. There are several ways in which the 
work may be located properly but the most common 
method is by bringing the turret up to a pre-determined 
stop while the short piece of work is held in the collet 
jaws. The turret is used to push the stock back into 
the collet until the turret stop is reached, at which time 
the closing mechanism of the collet is operated and the 
work clamped firmly in place. This method is not very 
safe and it cannot always be used as all of the turret 
faces may be supplied with tools. It is possible to 
arrange a stop rod from the rear of the spindle and 





locate the work against it. An arrangement of this 
sort however is troublesome and usually not very satis- 
factory. 

It is possible to make up a special stop which is self- 
contained and easily applied to the majority of turret 
lathe spindles. The sectional view shown here is taken 
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COLLET STOP FOR SHORT WORK 


through the center line of the spindle. The closer A is 
generally against the end of the collet at B. In using 
the stop the collar C is interposed between the closer 
and the end of the collet as indicated. The stop is made 
up from steel with an end on it as shown at D. The 
other end is threaded so that it passes through the 
collar and is held in position by means of a check nut 
at E. This arrangement provides a positive stop for 
short work and its advantages are that it can be easily 
applied to any standard type of screw machine. 


Avoid Danger When Drilling in the Lathe 
By G. E. CLIFFORD 


Where drilling is to be done in the lathe and the avail- 
able equipment consists of the conventional “T” drill 
holder, there is danger lurking for the operator who 
does not take precautions. 

It is a matter of common knowledge that when a 
through hole is drilled the drill has a tendency to catch 
and draw in when pricking through the farther side of 
the work. This drawing-in effect may be, and often is. 
sufficient to let the holder drop off the tail center, 
although the operator may be able to oppose this ten- 
dency by force. If, however, he is not able to do this, 
his hand is in a position to be badly hurt, which is of 
more importance than the breaking of the drill and the 
spoiling of work—the inevitable consequence. 

All this is easily avoidable. Allow the handle of the 
drill holder to slide along the back of a tool secured 
in the toolpost, this latter acting as a limit stop for the 
holder handle. By moving the carriage the post may 
be kept in very slight advance of the handle as the drill 
is fed into the work. Then when the drill pricks through 
and starts worming in, the toolpost stops it and breaks 
off the chip before any damage may be done to tool, 
work, or man. 
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An Abrasive Block With Three Sides 
By W. Burk BENNETT 


There have been many ideas advanced in the past for 
handy pencil sharpening blocks for draftsmen’s use 
but practically all have involved the use of sandpaper 
or emery cloth and used only on one or at the most two 
sides of the block. The sketch herewith shows. a block 
in successful use, made with three sides as shown at A 
and with a nicely rounded handle fitted with a hook or 
small eye as at B. The block is made out of any wood 
and can be planed and turned up by a patternmaker. 
Instead of using sand-paper or emery cloth glued to the 
side of the block, the block is prepared with hot pattern 
makers’ glue and then three grades of Norton alundum, 
Nos. 90, 120, and 150 are applied to the hot glue the 
same as in setting up a buff. The numbers identifying 
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THREE-SIDED ABRASIVE BLOCK 


the three grains are stamped on the end as shown as 
a little refinement. The device is very durable and 
cheap. Most all modern machine shops today are using 
buffing operations and therefore will have abrasive on 
hand. 


Aero Cylinder Depth Gage 


By Doucias P. MUIRHEAD 
Glasgow, Scotland 

The Aeronautical Inspection Department (British) 
never used a gage of the type described by Mr. Mc- 
Intosh, on page 655, Vol. 54, of American Machinist, for 
inspecting aero cylinders. A sketch of the gage actu- 
ally used is shown in Fig. 1. 

A is a steel body containing the tapered plunger B 
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which controls the movement of three plungers C set 
at 120 deg. to each other. 

The high and low limit for chamber diameter is 

shown by the position 

of the line D, in rela- 


B tion to EF and F. The 
91-mm. portion is not 

3 important and was not 
held to fine limits; it 


was therefore found 
easy to check this by 
means of a straight- 
A edge and the step por- 
tions at G and H when 
| the gage was resting on 
the bottom of the com- 
bustion chamber. The 
particular dimension is 
the 35-mm. portion, 
which was checked by 
means of the gage 
shown in Fig. 2. This 
gage rested on the liner landing at XX, Fig. 1, on the 
ground surface A and the knurled head B could be 
partly rotated, the grub screw preventing further 
movement. The limits were marked by lines as at C, 
and a third line on the body completed the gage. The 
spring D tends to take up any slack in the screw. 








FIG. 2. THE DEPTH GAGE 


Soldering Aluminum 
By ELAM WHITNEY 


Many formulas for soldering aluminum have been 
published, but according to information which the 
writer has obtained from one who has done a large 
amount of this work and a great variety of experi- 
menting, the majority of the methods used do not pro- 
duce lasting results. The following method has proved 
very satisfactory and far superior and more lasting 
than any previously tried. 

Use a pure aluminum soldering “iron” which can 
readily be made from a piece of # or ?-in. round or 
square aluminum; tin the parts to be soldered with a 
composition of 81 per cent tin, 16 per cent aluminum 
and 8 per cent copper. This is not a new composition 
but in the proper method of preparing it lies success. 

After fusing the copper add the aluminum a little 
at a time while continually stirring with a piece of 
iron, then add the tin and also a small portion of tallow; 
after the ingredients have all been added care should 
be used so as not to overheat. 


Lubricating and Cooling Roll Journals 
By M. E. DUGGAN 


The method of lubricating roll journais is just the 
same as it was thirty years ago when I was employed 
at the old Bridgeport Steel Mills, with this one excep- 
tion. 

Thirty years ago, the lubricating grease was applied 
with a scoop shovel. The man who could hit the neck 
of the roll with a scoop full of grease at five paces, was 
considered to be a valuable employee and in line for 
promotion to the position of boss roller. Everything, 
including the operators, was covered with grease, ex- 
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cepting the roll journals, where it was intended the 
grease should be. There were several who received 
honorable mention, but only two were made boss rollers 
during the three years I was employed at the mills. 
Now a shingle is used instead of a scoop shovel. 

In the Fig. 1 is shown a bearing fitted with two con- 
tainers or drawers of cast brass. One is for grease 
for lubricating the neck or journal, the other for water 
for cooling the journal. The circular bottom of drawer 
A is perforated and through these perforations the 
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FIG. 1. BEARING FITTED FOR WATER COOLING AND 
LUBRICATION. FIG. 2. HOW THE FELT IS FITTED 





grease is fed onto the roll journal. Drawer A has a 
cast cover C. 

The other drawer B is cast with sides and ends and 
has grooves in each side, as in Fig. 2, into which felt 
is fitted and securely held. The felt is perforated suf- 
ficiently to allow the water to pass through and onto the 
roll journal, at the same time serving as a screen to pre- 
vent, as much as possible, the sand in the running water 
from reaching the neck or roll journal. 

The grease drawer A can be removed, cleaned, re- 
filled and returned to its place. The water drawer B 
can be taken out, cleaned, and if necessary, the per- 
forated felt strainer removed and a new one put in its 
place. 

A rubber hose can be attached to the water connection 
in the cover. 


Sheet Metal Work for Machine Designers 
By JOHN L. ALDEN 


Sheet-metal work, or “tinsmithing,” is something out- 
side the experience of the average mechanical drafts- 
man or machine designer. A knowledge of the possibili- 
ties of sheet-metal work and familiarity with the more 
common construction is often of the greatest practical 
value. At some time or other nearly every designer is 
called upon to lay out gear guards, tanks, drip pans, 
exhaust hoods, and other sheet-metal details. Unfortu- 
nately, a large number of otherwise capable men are 
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unable to design economical pieces of sheet-metal work 
and are plainly unfamiliar with the relatively few and 
simple tools of the tinsmith. 

Press-formed sheet metal parts are well understood 
by most draftsmen. A great many constructions are 
possible, however, which will accomplish the same re- 
sults as a stamping, and yet be within the range of the 
hand tools of a tinshop. In this way, the advantages of 
lightness and strength of a stamping may be obtained 
when only small quantities of a part are wanted. Many 
times, a sheet-metal part is more suitable than a cast- 
ing. It is usually lighter, and quite often cheaper, if 
only one or two pieces are needed. A very good example 
of the substitution of sheet metal for cast iron is the 
motor starting-switch bracket shown in Fig. 1. The 
bracket is suspended from the under side of a tank on 
the machine, and the switch is mounted on the face of 
the bracket by bolts through the four holes. No machine 
work is needed on either the bracket or the tank. The 
part is light, stiff, and strong and fulfills its purpose 
admirably. A bracket of this form has extraordinary 
strength when intelligently proportioned. Only a trial 
using, say, 16-gage steel, will serve to convince the 
skeptical of the rigidity gained by employing the proper 
flanges and angles. A demonstration is well worth the 
trouble; it will open the designer’s eyes to a hitherto 
unsuspected field of application. To the student, also, 
such a demonstration is valuable evidence of the su- 
perior influence of form rather than weight on the 
strength and rigidity of a part. Correct form is vital. 

A bracket of the form shown in Fig. 1 is weakest 
along the junction of the flange and shelf. It will fail 
under load, not by rupture of the metal, but by opening 
out the flange as at A, Fig. 2. It is therefore necessary 
to securely fasten the flanges to the supporting member 
carrying the bracket, placing screw heads in the flanges 
as near the shelf as possible. In Fig. 1, the side flanges 
greatly assist the crossflange at the top. 

The scope of this article does not cover the tools for 
sheet metal work except to state their general purpose. 
A catalog of such tools will show their construction 
clearly, and a visit to a tinshop will give a better idea 
of their operation than would any description. Hand 
shears are either straight “snips” or “circle” shears 
with curved points. Power shears are slitting shears, 
circle shears, squaring shears, etc., and their functions 
are well described by their names. The hand or power 
brake is a machine for folding or turning a flange or 
edge on a straight sheet. The flange is usually not 
folded through a greater angle than 135 deg. The folder 
is a similar machine for narrow sheets and light work. 
Rolls are used for forming cylindrical work and parts 
of cylinders. 

The materials most commonly employed are black and 
galvanized steel in 30 x 96-in. or 36 x 96-in. sheets. 
.Tanks and other exposed work should be galvanized, 
both for durability and for ease in soldering. Guards, 
brackets and parts to be painted should be of black 
iron, as paint does not adhere well to galvanized metal. 
Sheet iron and steel are gaged by the U. S. Standard 
sheet metal gage, and the numbers most commonly used 
in mechanical work are those from Nos. 24 to 16, by 
even numbers. If much hand cutting and punching is 
to be done, it is well to avoid heavier gages than No 20. 
In specifying sheet metal, many firms employ the deci- 
mal equivalents of gage numbers to avoid confusion on 
the part of inexperienced mechanics and draftsmen. 

Joints are made with black or tinned rivets, stove 
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bolts, solder, or some method of seaming. Water-tight 
joints must always be soldered. Riveted and soldered 
joints are the rule for gages heavier than No. 16. 
Straight parts are flanged on a 
brake for riveting and curved 
parts are notched and bent for 
most heavy work, and hammer 
flanged on light gages. In this 
connection is should be said 
that a great deal of time and 
money can be saved by knowing 
when and how a piece should 
be flanged. Fig. 3 shows a 
worm guard about 8 in. high. 
A cheap construction is ob- 
tained when the ears for at- 
taching the guard are flanged 
as at A. Since they do not ex- 
tend past the straight part of 
the guard, they may be bent in 
a folder without stretching. 
The ears of form B must be 
attached as a separate piece or 


stretched by hand hammering 
on a stake to form the flanges. 
The construction shown at C is 
still cheaper, being bent on a brake without stretching 
or rolling. 

For stiffening sheets, band iron or light rolled angles 
are used. Turned flanges, hemmed edges and wire 
edges are common constructions. The wire edge is often 
used for appearance and because of the smooth edge it 
presents. A “thick edge,” or beading machine is usually 
used for forming the flange for a wire edge. 

Before attempting the design of much sheet-metal 
work, the draftsman should spend several hours in an 
up-to-date tinshop. A little personal experimenting 
with the brake, rolls, and shears will teach the elements 
of sheet-metal working to any observant draftsman. 
If in doubt as to the forming of a piece, the making of 
a paper model will be found to be of the greatest help. 
Paper and sheet metal behave in much the same way 
and if a one-piece paper model can be made, its metal 
counterpart is almost certain to be capable of economical 
production. The draftsman will find it a valuable ac- 
complishment to be able to make understandable free- 
hand perspective or isometric sketches. Even the best 
sheet-metal drawing is hard to understand and a paper 
model, or a judiciously shaded perspective sketch is of 
great assistance to the mechanic, 


Re-Turning the Pins of Multi-Throw 
Crankshafts 


By R. McHENRY , 


In the absence of special machinery the usual pro- 
cedure in re-turning the throws of multi-cylinder engine 
shafts is first to make a pair of offset centers, which are 
clamped to the ends of the shaft; often entailing more 
time and labor than the job itself. A much simpler way, 
which has proved entirely practical is to hold one end 
of the shaft off-center in the lathe chuck and place one 
of the crankpins, near the opposite end, in the center 
rest. The work is then centered accurately by applying 
an indicator to the nearest parallel crank. 

If the chucked part is not flanged, or is of small 
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diameter, a collar or cast-iron block with hole and set- 
screw may be fitted over it to enable the chuck jaws 
to grip it properly. 








B 
FIG.3 
else the metal at X must be jG 1, sHEET-METAL BRACKET FOR HOLDING A MOTOR SWITCH. FIG. 2. THE 


ACTION OF BENT SHEET METAL UNDER LOAD. FIG. 3. THREE 
METHODS OF CONSTRUCTING A WORM GUARD 


With the crankpins worn badly out-of-round it is well 
to true them approximately with a file and micrometer 
before attempting to lay them in the center rest or to 
apply the indicator. By exercising a little care in set- 
ting up and keeping the supporting points close together 
a satisfactory job is obtained in quick time. 


A Handy Screwdriver 
By CHARLES H. WILLEY 


From a piece of #-in. drill rod~I have made a very 
handy double-ended screwdriver, having a large blade 
on one end and a smaller one on the other. The sketch 
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A HANDY SCREWDRIVER 


shows how the tool is used. A piece of flattened pipe 
or a monkey wrench serves as the handle. 
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After Naval Armament Limitation—What? 


APAN'’S acceptance of the Hughes 5-5-3 ratio assures 

the success of the first important step taken in the 
direction of universal peace. If Mr. Harding’s confer- 
ence does nothing more its achievement in thus reducing 
the tax burden of the world will be unparalleled in 
history. The American advisory committee calculates 
a saving to the United States alone of $200,000,000. 

A much knottier problem has been tackled in the Far 
Eastern question, but surface indications are encourag- 
ing and point to an eventual agreement of some sort. 
Much of the mutual suspicion with which the countries 
involved have regarded each other in the past, seems 
to have been due to misunderstandings fostered in part 
by the jingo journalism of all of them. Now that rep- 
resentatives with an earnest desire to find means of 
gaining a common end have gathered around a table, 
the misunderstandings are dissolving like mist before a 
hot sun. 

Here are two matters of transcendent importance to 
the world which are on the way to settlement, but is 
this all that can be accomplished? What of land arma- 
ments? 

It is interesting to note that most of the continental 
European countries have been able to balance their 
budgets except for amounts on the wrong side of the 
ledger almost exactly equal to the expenses of maintain- 
ing their armies. If, then, these armies could be greatly 
reduced or dispensed with altogether, there would be a 
good chance of putiing the greater part of Europe on 
a stable financial footing. 

It seems unlikely that much progress in this direction 
will be made by the present conference, but if this 
surmise turns out to be correct, then by all means let 
us arrange for another one to be held soon at which the 
questions of land armament reduction and economic 
stabilization can be thrashed out. Think it over! 


Poughkeepsie’s Relief Work 


E of the results of the unemployment conference 

is shown in Poughkeepsie, N. Y., which had 4,500 

persons idle and found business slowing up. The Cham- 

ber of Commerce got busy and as a result nearly 3,000 

of those idle from the shutting down of other plants, 
have been taken in by the shops now running. 

This has been made possible by a stimulation of local 
business through a “no profit” sale of goods made in 
the city." The leading store conducted this sale which 
included clothing, agricultural implements, furniture, 
hardware, supplies, cigars, candies, textiles, automobile 
supplies, ete. Both manufacturers and retailers sacri- 
ficed all profit on the goods to stimulate buying and so 
enable the plants to operate. 

Municipal work has also been ordered, which will help 
find employment for the remainder. The work of assist- 
ing where necessary can be centralized, using existing 
agencies so as to minimize overhead expense. 

A joint note of $5,000, signed by fifty business men, 
has established a fund from which loans not exceeding 


$100 are made to essential breadwinners to enable them 
to maintain or rehabilitate homes. Every indication of 
charity has been removed from the relief work by plac- 
ing orders for food, coal, clothes, etc., with local 
merchants to deliver in the usual manner. 

An interesting feature is that the major number of 
cases of relief are in the white collar class. This is 
because their income did not increase so that they could 
save enough to carry them over the depression. The 
fact that the workers do not need help rather gives the 
lie to the statement that none of them saved when wages 
were high. 

Poughkeepsie is to be congratulated in. pointing out 
a way for other cities to follow. Co-operation between 
manufacturers and merchants, through the Chamber of 
Commerce, seems to be a logical first step in the work 
pointed out by Mr. Hoover. 


Fitness for the Job 


NE of the great problems in running any kind of 

a business is to get the right man for each job. 
If the labor unions, in addition to or instead of being 
defensive and offensive organizations, would also become 
constructive to the extent of supplying men of the dif- 
ferent grades needed, many of their troubles would dis- 
appear. If we could be sure of getting a good milling 
machine man when we asked for one, there would be 
much more hope of getting along without friction in 
the shop. This is being done to some extent in a few 
trades and is a step in the right direction. 

Unfortunately, however, the need for suitable men is 
not confined to the shop, and we are all too apt to find 
misfits and incompetents in the manager’s chair. As 
Ernest F. DuBrul pointed out in a recent article in 
the American Machinist, these men are more of a handi- 
cap to industry and to the community than the poor 
workman. 

The day has gone by when a community or an indus- 
try can afford to have anyone who happens to have the 
necessary capital start a business. Unless the capital 
is managed by those who understand the business, who 
appreciate the responsibilities as well as the privileges 
of leadership, a new industry in a town may be a liabil- 
ity instead of an asset. 

The successful manager of today must be far better 
equipped in every way than his predecessor of the past 
generation. He must not only understand business but 
he must understand the psychology of men and the 
methods of handling them. Real leadership must take 
the place of the driving tactics of a few years ago. 

Management today is a real man’s-size job in every 
particular. Those who are fitted for it secure real co- 
operation and economical production. Those who can- 
not meet this test must gradually drop by the wayside. 
Fitness for the job of managership does not depend 
upon family or financial resources but briefly on the 
ability to deal fairly and sympathetically with workers 
and customers alike. It is becoming a more difficult but 
a more necessary profession every year. 
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Clay Automatic Machine Operator 
The Key Boiler Equipment Co., 27th and McCasland 
Ave., East St. Louis, Ill, has recently placed on the 
market an air-operated automatic “operator” for bolt 
cutting and nut tapping machines. 
As applied to a bolt cutting machine, the “operator” 
clamps the work, feeds it into the dies, opens the dies 














MACHINE “OPERATOR” WITH FEED AND BJEC- 
TOR ON A BOLT CUTTING MACHINE 


FG. 1. 


after the thread has been cut, returns the carriage to 
its starting position and closes the dies for the next 
cut, all by the movement of two levers, and during these 
operations no attention is necessary. 

If the machine is provided with a lead screw, it is 
possible to cut a thread having a continuous lead on the 
opposite ends of a bolt, or if the part between the 








MACHINE “OPERATOR” APPLIED TO A NUT 
TAPPING 
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threads is of a diameter no greater than the root of th« 
thread one end may be threaded, the nicked down part 
jumped and a thread of continuous lead cut on as much 
of the remaining part as protrudes from the jaws of the 
vise, . 

For threading ordinary square or hexagon head bolts 
from ~ to 14 in. in diameter, a special feed and ejector 
as shown in Fig. 1 can be furnished. 

In addition to the automatic motions above described 
the finished bolt is ejected from the holder and thrown 
clear of the machine. When another bolt is pushed in 
from the magazine and the starting lever pulled, the 
cycle of automatic movements is repeated. 

In Fig. 2 is shown an automatic “operator” applied 
to three spindles of a nut tapping machine. An air 
operated piston holds the spindles up when the taps 
are full. Mechanism that controls the rise and fall of 
the spindles operates the device for feeding the blank 
nuts into the tapping position. As soon as a nut is 
tapped the spindle and tap are raised carrying the 
tapped nut on the tap. Another nut is fed into position 
and the tap lowered into it. When the shank of the 
tap is filled with tapped nuts the spindle rises and re- 
mains in the raised position ready for the attendant to 
remove and empty the tap and replace it. 

The principal parts of the regulating and feeding 
mechanism can be arranged to take care of all sizes of 
nuts within the capacity of the machine. 

Both the bolt threading and nut tapping attachments 
can be applied to practically all makes of machines. 


United States Electric Company 
Rivet Heater 


The United States Electric Co., New London, Conn.., 
has placed on the market a portable electric rivet heater 
designed for use ia shipyards, boiler and car works, 
steel building construction or wherever structural steel 
work is being done. 

The machine is regularly built with two, four, or six 
electrodes for manual operation, and the larger sizes 
can be furnished when desired with an automatic move- 
ment for carrying the rivets between the electrodes and 
discharging them when heated. 

The automatic movement consists of a pair of inter- 
mittently rotating skeleton dials so constructed as to 
carry the rivets forward in pairs, and cams for opening 
and closing the electrodes in conjunction with the move- 
ment of the dials; the whole being driven by a continu- 
ously running motor, so that all that is required of the 
operator is to see that the dials are kept filled with 
rivets to be heated. 

Only the lower electrodes of each pair are connected 
with the terminals of the low voltage coil, the upper 
one being merely a connecting link between the two 
rivets, so that each pair of rivets in the machine is in 
series and current passes only when both rivets are in 
place. 

In the manually operated machine the electrodes are 
opened by conveniently located pedals and are closed by 
the action of heavy coil springs; thus insuring proper 
electrical contact. 
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FOUR ELECTRODE MANUALLY OPERATED 
MACHINE 


The primary coil of the transformer is built up from 
flat strips of copper welded to the terminals, and the 
magnet core is of laminated soft iron. 

The machines are strongly and compactly built and 
are provided with casters upon which they may easily 
be rolled from place to place as required, while eyebolts 
in the frame provide for picking them up with the yard 
or shop crane when that means of transportation is 
available. 

They are regularly furnished for 220, 440, and 550- 
volt, 60-cycle, single-phase current, or may be specially 
constructed for other voltages and frequencies when so 
ordered. Only alternating current can be used. 

The machines are 33 in. in height, 22 in. in length, 
and vary in width according to the number of electrodes. 

















FIG. 2. FOUR ELECTRODE AUTOMATIC MACHINE 
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Dimo Electric Tool Grinder 


The machine shown in the illustration is the Dimo 
electric tool grinder which has been placed on the 
market by the Luther Grinder Manufacturing Co., Mil- 
waukee, Wis. This tool grinder is intended for use in 
manufacturing or repair shops where electric current 
is available. As the machine is motor driven, it can be 
placed in any desirable location. The motor is dust 
proof, and runs in S. K. F. bearings. The arbor is of 
rigid construction and is long enough to allow plenty 
of space between the bearings and the wheels. The 
wheels are Dimo-grit wheels made especially for use in 
this company’s machines. The grinder may be furnished 
with either a high or low pedestal, as required, and can 
also be furnished with tool rack and guards at a slight 
additional cost. 

The machine is built in five sizes with single phase 




















DIMO ELECTRIC TOOL GRINDER 


motors for 110 or 220 volts and in five sizes with two 
or three phase motors for 110, 220 or 440 volts. The 
machines can be furnished for belt drive if desired. 


New Britain Adjustable Valve Facing Tool 


The New Britain Tool and Manufacturing Co., New 
Britain, Conn., has placed on the market a device for 
resurfacing the valves of automobile engines. It is 
entirely self-contained, needing no accessory bushings 
or other losable parts. It will handle valves of any 
commercial size of stem without other adjustment than 
the turning of a screw, and is designed primarily for 
the use of the individual automobile owner who wishes 
to make minor repairs upon his car himself. 

As may be seen in the illustration, the stem of the 
valve to be resurfaced rests in a long V-groove that is 
machined in the body of the device and is held down by a 
flat steel shoe that bears on top of the stem, thus holding 
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it in a three-point bearing that extends nearly the full 
length. The valve is rotated by means of a crank handle 
which is setscrewed to the outer end of the stem. Pres- 
sure to hold the stem in the bearing is applied by means 
of the knurled screw above and may be nicely adjusted 
to allow the valve to rotate freely but without shake 
or chatter. 

A fixed cutter of high carbon steel is held in a ver- 
tical position above the valve by means of a small head- 
less setscrew. The edge of the cutting tool is accurately 
ground to the original angle of the valve to be resur- 
faced, and the tool may instantly be removed for 
resharpening or for the substitution of cutters of other 
angles. 

The upper surface of the valve abuts against the 
point of the knurled screw to the left, by means of 
which the valve is fed to the cut. The device may be 
permanently fastened to a work bench by means of 
wood screws or, as is usually more convenient, grasped 
in the jaws of a bench vise whenever its service is 

















THE NEW BRITAIN ADJUSTABLE VALVE FACING TOOL 


required. When the job is finished, the device muy be 
stowed away on the shelf. 

It is claimed that the time required to set up the 
device and true a set of valves is much less than would 
be needed to accomplish the result by any other method, 


Coats “Leonard” Gages 


The Coats Machine Tool Co., Inc., 110 West 40th St., 
New York, N. Y., is placing on the market a line of 
Leonard gages. The standard plug gages are fitted 
with renewable heads, making replacements possible at 
a minimum cost. They are made of hardened steel, 
and are guaranteed accurate to within 0.0001 in. of 
nominal size. They are put up in two sets, the No. 1 
set being illustrated herewith. 

The No. 1 standard set comprises 14 sizes from } to 
14 in. Any special combination of sizes can be sup- 
plied to order. The four smallest sizes are usually 
solid with the handle. The No. 2 standard set com- 
prises the sizes from 1 to 2} in. The plugs rise in 
size by vs-in. steps up to 1 in., by 4-in. steps from 14 
to 3 in., and by }-in. steps from 3 to 6 inches. 

Limit plug gages of the renewable type can be sup- 
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plied from stock in various sizes and limits. The gage 
consists essentially of three parts, the go-end, not-go 
end, and the handle, which may be either double or 

















COATS “LEONARD” PLUG GAGE SET 


single ended, as required. The handles are intercnange- 
able, and one size will fit a range of plug sizes. The 
plugs are stocked to Newall class A or B limits in the 


following sizes: 3 to 1 in. in w-in. steps, 14 to 2 in. in 


4-in. steps, and 2} to 6 in. in }-in. steps. It is possible 
to supply any size in English or metric units to any 
given limits, the maker states. The gages can be sup- 
plied in sets in large cases, or singly in individual cases. 

Standard ring gages are made from } to 6 in. in size 
to cover the same range as the plug gages. In addition 
to the gages just described, the Leonard line embraces 
‘the following gages and tools: Standard taper ring and 
plug gages, plain and universal V-blocks, toolmaker’s 
knees, taper test gages, measuring irons, adjustable 
bevel-edge squares, hardened and ground stee! parallels, 
box parallels, adjustable-limit snap gages, and glass 
surface plates in two sizes. The latter do not warp as 
do steel plates, it is claimed. 


Viking Wrenches 


The Viking Specialty Co., 25 Bartlett St., Worcester, 
Mass., has placed on the market a line of socket 
wrenches put up in sets of various combinations for 










































VIKING WRENCHES (GENERAL SERVICE SET} 
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automobile work. The general service set, illustrated 
herewith, comprises a double-end ratchet wrench, six- 
teen sockets for hex head screws and nuts, three exten- 
sions and a handle. The extensions and handle are fitted 
with ball frictions to hold the sockets from slipping 
off. 

In addition to the set illustrated, the wrenches are 
put up in factory sets for shop assembling work and in 
owners’ sets to fit the bolts and nuts on any particular 
make of car. 


Mechanics Tool Co. Double End Wrenches 


The accompanying iliustration shows a set of 
double-end wrenches recently placed on the market 
by the Mechanics Tool Co., Rockford, Ill. These 
wrenches are drop-forged from tool steel and are oil 
tempered. The angle of the jaws makes it possible 
for the user to work in tight places and get a firm 
hold on the nut or screw head, and at the same time 

















MECHANICS TOOL CO. DOUBLE END WRENCHES 


have full benefit of the leverage without danger of the 
wrench slipping and injuring his hand. The orening 
in the larger end of each wrench is of the correct 
size to fit a U. S. standard nut while the small end is 
made to fit an S. A. E. standard nut or bolt head. This 
feature is intended to make the wrenches useful for 
the automobile mechanic. The set covers fourteen 
sizes of openings without duplication. The wrenches 
are fully guaranteed by the manufacturer. 


New Britain Line Reamer for Ford 
Crankshaft Bearings 


The New Britain Tool and Manufacturing Co., New 
Britain, Conn., has added to its products the line reamer 
shown in the accompanying illustration, and which is 
especially constructed for 
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the hole in the newly babbitted bearings, left by the 
babbitting fixture made by the same company. 
The range of expansion is from normal to about 3 in. 


oversize. 


Coats Hand Pin Vise 
The hand pin vise shown in the accompanying illus- 
tration has recently been placed on the market by the 
Coats Machine Tool Co., Inc., 110 West 40th St., New 
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COATS HAND PIN VISE 


York, N. Y. The upper part consists of a flat lyre- 
shaped spring, the ends of which hold the two movable 
jaws. The jaws and the ends of the spring are held 
together by a frame, in which the clamping screw and 
the knurled adjusting screw are fitted. These screws 
are provided with hardened pin ends, which project into 
the jaws, preventing the latter from sliding. The handle 
is hollow to admit pieces longer than the depth of the 
spring, and a washer and nut are used to hold the spring 
to the handle. 

A piece, whether straight or tapered or of irregular 
section, is gripped along the entire length of the jaws 
when the clamping screw is tightened, due to the ac- 
commodating power of the springs. One of the jaws is 
slightly notched. The grip obtained on a taper, like 
that on the shank of a file or reamer, is very rigid. 
Long pieces extend through the hollow handle and are 
centered by means of the knurled adjusting screw. It 
will be noted that independent movement of each jaw in 
relation to the central axis is permitted. 


Zahn Cycle Car 


Word comes from H. W. Adams, representative of 
the Department of Commerce in Germany, that the 
Zahn Co. (Ltd.) has recently introduced a small two- 
seated, 4 to 9 horsepower cycle car. It is claimed to be 
cheap in price, cheap in upkeep, and simple in con- 
struction. 

The car sells at retail in Germany for 40,000 paper 
marks (about $323, at exchange rate on Oct. 5, the date 
of report). It has a torpedo-shaped wooden body about 
9 ft. long, with a maximum width of about 4 ft. The 
motor is of a two-cylinder air-cooled V-formed con- 
struction. The gas is regulated by foot pedal and hand 
lever. The car weighs about 300 kilograms, develops a 





the purpose of reaming the 
crankshaft bearings of Ford 
automobile engines. 

The same principle of ex- 














pansible diameters and pilot 
blades is applied to this 
reamer as to the regular line. 
The blades are ground to a true circle for a distance 
equal to about one-third of their length from the enter- 
ing end. This diameter is so calculated as to follow 


‘LINE REAMER FOR FORD CRANKSHAFT BEARINGS 


speed of from 60 to 65 kilometers an hour, and con- 
sumes about 5 liters of gasoline and about one-half liter 
of oil per 100 kilometers. 
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The Industrial Machinery Division of the 


Department of Commerce 


The Machinery Production and Trade of the United States—How the Department of 
Commerce Is Organized To Serve the Machinery Industry 


By W. H. 


RASTALL 


Chief, Industrial Machinery Division 


of Foreign and Domestic Commerce it was found that, 

according to the 1919 census, there are more than 4,000 
factories in the United States producing industrial machin- 
ary. The value of the products of these factories exceeds 
$2,200,000,000 per year, of which huge total about 17 per 
cent or nearly $400,000,000 is exported. Obviously this is 
a very large business, but it is also a very important busi- 
ness because these 4,000 plants have more than 400,000 
employees whose income represents the livelihood of, say, 
1,500,000 of our people, and the export business is of such 
volume as to represent the difference between profit and 
loss in the operation of many or most of these plants. It 
represents the difference between good times or depression, 
between a job and unemployment. The ‘ndustrial Machin- 
ery Division was developed in order to defend and promote 
this trade. oy 

The figures given above are obtained by combining the 
returns of the census and the customs, and there are dif- 


Per 


[: ORGANIZING the commodity divisions in the Bureau 


Plants Production Exports Cent 
ir com asors 57 *57,454,000 3,761,200 6.5 
ee ce 62 9,579,000 246,631 6 
Elevators and elevator mchy 195 54,052,000 2,601 543 4.8 
Engines 371 464,770,000 48,370,483 19.4 
Excavating machinery 34 6,641,000 1,165,763 17.5 
Flour and grist mill machinery 86 16,366,000 2,375,802 14.5 
Power laundry machinery 30 10,341 000 796,053 7.7 
Machine tools 403 212,225,000 22,627,477 
Metal working machinery : 4 23.6 
(other than machine tools) 155 36, 348,000 35,880,465 
Meters—gas and water 39 *20,572,000 763,691 3 7 
Mining machinery—oil well 61 22,219,000 3,613,972 16.2 
Mining machinery —other 124 43,028,000 9,26 5,319 21.5 
Paper and pulp mill machinery 121 16,198,000 3,958,873 24.4 
Printing presses 45 15,520,000 3,827,038 24.7 
Pumps and pumping machinery 204 *65, 360,000 9,067,458 13.9 
Refrigerating machinery 8&4 29,901,900 2,141,110 7 | 
Railway cars 121 403,517,000 60,748,946 15.0 
Road-making machinery 43 13,915,000 987,912 7.1 
Shoe machinery +8 7,459,000 2,839,828 38.0 
Sugar mill machinery 49 13,249,000 13,805,940 
Textile machinery 431 126,006,000 14,986, 369 11.9 
Typesetting machines 92 24,531,000 3,932,544 16.0 
Sawmill machinery 69 10,046,000 1,141,248 it.4 
Other wood-working machinery 172 19,536,060 2,603,407 13.3 
Others 1,198 570,738,000 138,202,092 24.2 
Total 4,304 $2,269,571,000 $389,711,154 17.2 
*Includes value of al, products of establishments engaged primarily in the 
manufacture of machines specified 


ferences in the classifications which are apparent in the 
details as published in the accompanying table, but it is still 
felt that the general impression conveyed by these figures 
is substantially correct. 

The Industrial Machinery Division has been instructed to 
give attention to industrial machinery, the kinds of equip- 
ment coming within this classification being suggested by 
the items given in the table which may be more generally 
described as including every kind of machinery used in any 
kind of a factory, power plant or mine; or that runs on a 
railway, or is used in the construction of engineering en- 
terprises. Agricultural and farm machinery, including 
tractors, etc., is handled by the Implements and Vehicles 
Division; automobiles and aircraft by the Automotive Di- 
vision; electrical equipment by the Electrical Division; 
plumbing supplies by the Specialties Division, ete. When 
a given problem seems to be on the border line the two 
divisions co-operate cordially, the organization being suffi- 
ciently elastic to meet all requirements. 

The division aims to be of the greatest possible service 
to American manufacturers and exporters of machinery and 
feels that the best way to accomplish this is to establish 
close contact with these interests, hoping thereby to learn 
as much as possible about their particular export problems 
and the information manufacturers actually need regarding 
the various foreign markets. Having developed these prob- 
lems it will be possible to secure help in their solution from 
the 600 representatives the Government maintains in for- 
eign countries or, should circumstances justify, arrange- 
ment could be made to send special investigators into those 





fields and such tasks would be assigned to experts peculiarly 
qualified for the work. No problem is too large or too small 
for this service. Where practicable the division hopes to 
establish this contact with the manufacturers through 
committees appointed by their trade associations, or in some 
similar way. 


SERVICES THE DIVISION OFFERS 


In the various markets of the world different sales meth- 
ods are employed in marketing machinery, and.the experts 
of the division are familiar with these methods. Where it 
is wisest to sell through agents or dealers, they have rea- 
sonably complete lists of all available candidates in each 
of the important cities abroad and these can be passed on 
to interested manufacturers when desired. In those cases 
where it is practicable to visit Washington, it is possible 
also to furnish a great deal of additional information. 

Through the oversea representatives of our Government 
the division is constantly receiving word of new engineer- 
ing enterprises and is notifying our manufacturers of the 
locations where business is developing. There is a good 
deal of this sort of information that is really important 
and ordinarily it is distributed to those firms that are listed 
in the bureau’s “Exporters’ Index,” a compilation of those 
firms known to be American in their nationality. Manu- 
facturers or exporters wishing to be placed on this index 
should communicate with the Industrial Machinery Division. 

This division is also constantly making studies of the 
various foreign markets and export problems and these 
are published in Commerce Reports, the newspapers, or 
technical papers, as circumstances justify. 

In cases where problems arise in connection with tariffs, 
foreign patents, trade marks, copyrights, agency agree- 
ments or other legal matters, a great deal of assistance 
can be furnished through the co-operation of the Commercial 
Laws Division and the Foreign Tariffs Division. In cases 
where disputes are involved, the bureau can frequently 
assist in the making of an adjustment. 

The Industrial Machinery Division has just started to 
collect the laws and regulations of all foreign countries 
covering the inspection, construction and operation of steam 
boilers, air receivers and similar containers. In co-opera- 
tion with the Electrical Division it plans to secure a similar 
collection of the electrical regulations of the whole world. 
These will be available for the use of American manufac- 
turers and exporters of machinery, as circumstances show 
this is necessary. A general survey of the railway mileage 
and rolling stock of the world is in preparation, and an 
effort will be made to have this indicate extensions in 
prospect during 1922 and, if possible, 1923. In co-opera- 
tion with the Automotive Division a similar survey of the 
highways of the various countries of the world is being 
made, including such returns as will indicate the prospective 
market for automobiles and trucks as needed by that 
division and the market for construction machinery as 
needed by the Industrial Machinery Division. A _ similar 
survey of the steam, water power and other electric stations 
of the world is being prepared in co-operation with the 
Electrical Division for similar purposes. 

The Industrial Machinery Division is new and there is 
a great deal of important work to do, but in making plans 
for this work the division wishes to have the benefit of 
advice from manufacturers, in order to have the benefit of 
their contact with specific problems in the various foreign 
markets. The division will welcome advice and suggestions 
from interested manufacturers in preparing its plans and 
will make every effort to have the contact between the manu- 
facturers and the markets abroad as direct and perfect as 
possible. 

One such opportunity that will soon develop will be in 
connection with the Centennial Exposition to be held at Rio 
de Janeiro, Brazil, in September, 1922, which is to emphasize 
the possibilities of industrial development there, and in 
which a number of our manufacturers will undoubtedly wish 
to be represented. 
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Tax Bill Only Temporary 
Measure 


While the tax bill is admitted by its 
authors to be an imperfect measure, 
it does provide for a substantial re- 
duction in the tax burden and greatly 
simplifies the administration of the 
law. The bill in its final form will 
require the payment of some $725,- 
000,000 less during the first fiscal year 
that it is in full operation, than would 
have been raised had the law it super- 
sedes remained in effect. ; 

The repeal of the transportation and 
so-called nuisance taxes means a re- 
duction of $326,630,266 during the 
fiscal year beginning July 1, 1921. 
That feature of the bill alone is held 
by many to justify its enactment. It 
was stated officially at the White 
House and by the chairman of the 
Finance Committee that the bill is in- 
tended as a temporary measure only. 

In its final form the bill is expected 
to yield $3,216,100,000 in the fiscal 
year beginning July 1, 1922 and $2,611,- 
100,000 in the fiscal year beginning 
July 1, 1923. For the fiscal year of 
1922, the bill is ex, ccte? to raise some 
$16,000,000 in excess of the govern- 
ment’s requirements. 

The Senate accepted the House rate 
of 12 and one-half per cent applicable 
to the corporation income tax. This re- 
duction of two and one-half per cent 
from tht rate proposed by the Senate 
will reduce by $110,000,000 the annual 
tax burden of business. 





Bureau of Standards Wants Aids 
and Apprentices 


The United States Civil Service Com- 
mission states that the Bureau of 
Standards at Washington, D. C., is in 
need of junior aids and laboratory ap- 
prentices. 

The basic pay offered is $540 a year 
for apprentices and $720 to $840 a year 
for aids, to which salaries there is 
added the increase of $20 a month 
granted by Congress. Junior assistants 
at the Bureau of Standards are given 
opportunity to continue their college 
work at the universities in Washing- 
ton, the courses of which are largely 
arranged to suit the convenience of 
persons in the government service. 

Applicants are not required to 
undergo a written examination but are 
rated upon the subjects of general 
education and experience. 


Full information and _ application 
blanks may be obtained by communi- 
cating with the United States Civil 


Service Commission, Washington, D. C. 
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Business Paper Editors Confer 
With Secretary Hoover 


The regular monthly dinner confer- 


ence of the editors of the business 
papers of the country with Secretary 
of Commerce Herbert Hoover, was held 
at the New Willard Hotel in Washing- 
ton on Nov. 28. The main topics of 
discussion were the two departmental 
publications issued by the Bureau of 
Foreign and Domestic Commerce, Com- 
merce Reports and the Survey of 
Current Business. Mr. Hoover had 
asked at the previous conference for 
careful study of these two periodicals 
and constructive criticism. A commit- 
tee of the editorial conference to which 
the matter had been entrusted, reported 
the consensus of opinion and offered 
several suggestions which will be 
adopted. 
——»>———_ 


Franklin Institute Awards 
Longstreth Medals 


Acting through its Committee on 
Science and the Arts the Franklin In- 
stitute, of Philadelphia, has awarded 
the Edward Longstreth medal to Gov- 
ernor James Hartness, of Vermont, and 
to Thomas W. Hicks, of Minneapolis. 

Governor Hartness won the honor 
through his invention of the screw 
thread comparator, which ranks high 
in the eciedaal perfections of the 
present day. 

Mr. Hicks’ award is based on his 
invention of the “once-over” tiller, a 
machine that thoroughly pulverizes the 
ground ready for sowing of the seed. 
No further use of disks or harrows is 
necessary after the Hicks machine has 
done its work. 

Dr. Walton Clark, president of the 
Institute, made the presentation ad- 
dress. 





Manufacturers to Debate 
American Valuation 


According to a Chicago correspond- 
ent, one of the big features of the 
annual conference of the Illinois Manu- 
facturers’ Association, to be held Dec. 
13, at the Congress Hotel, will be a 
debate on the subject of American 
valuation as proposed in the Fordney 
tariff bill. George R. Meyercord, presi- 
dent of the Meyercord Co., formerly a 
director of the American Manufac- 
turers’ Export Association, will speak 
affirmatively, while William H. Mann, 


general manager of Marshall! Field & , 


Co., wholesale, will give the view ex- 
pressed by importers and retailers. 
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Wetmore Reamer Co. 
Enters Combine 


Two Milwaukee tool manufacturing 
companies—the Wetmore Reamer Com- 
pany, making a line of expanding 
reamers including cylinder reaming 
sets, and the isconsin Tool and 
Supply Co., manufacturer of special 
tools, jigs, dies, fixtures and thread 
gages—have been consolidated and will 
hereafter be operated under the name 
of the Wetmore Reamer Company. 

The new organization will specialize 
in the manufacturing of expanding 
reamers for high speed and quantity 
production work; also expanding ma- 
chine reamers under 1 in. which have 
been developed within the last six 
weeks. The building of tools, dies, 
fixtures and special thread gages will 
be continued as the entire equipment of 
machinery is precision made. 

The officers of the consolidate cor- 
poration elected at a recent reorganiza- 


tion meeting are as follows: President 
and general manager, Edward J. 
Waltzer; vice-president, Charles G. 


Forster; secretary, Charles F. Puls, Jr.; 
treasurer, Carl A. Forster; general 
superintendent, Edward D. Johnson. 





Senator Kenyon’s Bill to 
Stabilize Employment 


To carry out the policy recommended 
by the President’s Conference on Un- 
employment and to prepare in advance 
against future cyclical periods of 
business depression and unemployment, 
Senator William S. Kenyon, of Iowa, 
introduced a bill in the Senate, provid- 
ing for the long-range planning of 
public works. This bill was referred to 
the Committee on Labor of the Senate. 

The preamble of the bill states: 
“Whereas a sound economic policy re- 
quires that a larger percentage of the 
public works and projects of the United 
States be undertaken and prosecuted 
during a period of major industrial 
depression and unemployment, when 
labor and capital are not fully em- 
ployed in private industry, that a 
smaller percentage of such works and 
projects should be undertaken and 
prosecuted during a period when pri- 
vate industry is active and competing 
for the same men and material with 
resulting business strain and over- 
extension, and that the prosecution of 
such works and projects should be 
utilized as a stabilizing force during 
a period of over-expansion as well as 
during a period of depression.” 

It is reported the bill is favorable to 
both houses. 
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A.S.M.E. Confers Honorary 
Membership on Towne 
and Herreshoff 


At the Tuesday evening session of 
the annual meeting of the American 
Society of Mechanical Engineers, now 
being held in New York City (Dee. 
5 to 9) two honorary memberships were 
conferred. 

Henry R. Towne, president of the 
Yale & Towne Manufacturing Co., and 
Nathanael G. Herreshoff, marine en- 
gineer and boat designer, were the re- 
cipients of this high honor. 

Henry R. Towne has been a member 
of the A. S. M. E. since 1882, serving 
as vice-president from 1884 to 1886, 
and as president in 1889. He is a life 
member of the society. Mr. Towne 

raduated from the University of 

ennsylvania in 1862. In his early 
career, associated with Robert Briggs, 
he made a series of experiments with 
leather belting, the results of which 
were accepted as standard for twenty 
years. In 1868 he formed a partnership 
with Linus Yale, which later assumed 





HENRY R. TOWNE 


the organization known as the Yale & 
Town Manufacturing Co. Mr. Towne 
has directed this company as president 
since 1869. 

During thirty-six years of develop- 
ment he produced almost every im- 
provement in locks or lock-making 
machinery. He also has contributed 
much to the development of Post Office 
equipment, chain hoists and all manner 
of art hardware. 

Mr. Towne’s unusual combination of 
business and mechanical ability and 
his untiring efforts to create and main- 
tain a product of service and excellence, 
have made him a recognized factor in 
the growth and prosperity of the lock 
industry. 

Nathanael G. Herreshoff graduated 
as a mechanical engineer from the 
Massachusetts Institute of Technology, 
in 1869. He had a natural inclination 
toward mathematics and possessed un- 
usual ability as an engineer. 

One of his first noteworthy accom- 
plishments was the design and con- 
struction of a rotary engine which 
embodied many novel and ingenious 
features. In 1876 he erected the great 
Corliss engine which was exhibited at 
the World’s Fair in Philadelphia. A 
few years later he designed some com- 
pound engines which were copied by 
many engineers. These engines were 
subjected to elaborate tests by B. F. 
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Isherwood, then chief engineer of the 
U. S. Navy. 

Mr. Herreshoff is credited with mak- 
ing the first torpedo boat mg yo for 
the Government and ~ my By 
ish-American War built the Porter 
and the “Dupont,” which far exceed 
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their contract requirements. His work 
as a naval architect is known the world 
over. His design of hulls and ship 
rigging has been copied by all coun- 
tries. It was he who designed the 
achts which defended the America’s 
up on numerous occasions. His con- 
‘butions to the field of marine en- 


gineering have been greatly underes- 
timated because of his failure to patent 
his designs. 





American Trade in Argentine 


The foothold which American busi- 
ness has gained in the Argentine is 
threatened by the apathy of American 
bankers and manufacturers, declares 
M. T. Meadows, manager of the Cham- 
ber of Commerce of the United States 
in the Argentine Republic. In a state- 
ment appealing to those interests in 
America which are yielding to unwar- 
ranted pessimism, he begs that they 
inform themselves correctly regarding 
what the chamber believes to be an un- 
excelled opportunity to build up a 
growing and tremendous trade with the 
South American republic. 

The spirit of pessimism concerning 
the future of Argentine trade which 
has settled like a pall upon American 
bankers, manufacturers and exporters, 
is viewed with alarm by the American 
business community in Buenos Aires. 

“Courage in the facc of odds is as 
essential to success in the Argentine 
business as it is in trade within the 
borders of the United States. Argen- 
tina has just passed through one of 
the most critical commercial crises in 
her history. Naturally those interested 
in trading with this country have felt 
pessimistic in the immediate past. 

The internal conditions of the coun- 
try are fundamentally sound. This 
statement has been repeated so often 
to the American public that it has now 
become trite. And yet it is only by 
dint of constant repetition that facts 
concerning Argentina are driven home 
to American bankers, manufacturers 
and merchants. It is also well to re- 

at that Argentina, with the fifth 

argest gold supply in the world, has 
the highest gold guarantee for paper 
circulation of any nation. This guar- 
antee today stands at slightly over 80 
per cent. 
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Indications of Business 
Improvement 


Bits of news coming from various 
industrial centers indicate a gradual 
improvement in the complexion of the 
machinery industry. 

The Chicago & Alton Railroad has 
awarded a contract for the repair work 
of 150 gondola cars to the Street Co., 
of Chicago. 

The Burlington has awarded a con- 
tract to the General American Tank 
Car Co., of Chicago. 

The operations of leading steel mills 
in the Chicago district continue at a 
new high capacity started about 10 
days ago. 

he Illinois Steel Co. and the Inland 
Steel Co. are operating close to 50 per 
cent of their capacity. 

Two new automobile companies, 
Durant Motors, Inc., and the Ricken- 
backer Automobile Corporation, both 
of Detroi have made pure 
Durant Motors, Inc., bought 30 turret 
lathes and other new and slightly used 
tools, while the Rickenbacker Corpora- 
tion acquired several miscellaneous 
tools. 

Railroad Spins has been confined 
to small lots. e Virginia Railroad, 
which took 10 tools, was the largest 
ee. The Union Railroad, Pitts- 
urgh, a subsidiary of the United 
States Steel Corporation, has bought 
a radial drill, lathe and planer. he 
New York Central has purchased two 
lathes from Government stocks at Hog 
Island, Philadelphia. The Santa Fe, 
Rock Island and the Illinois Central 
have also bought in a small way. 

As a result of a general betterment 
in the automobile situation, which has 
brought increased shipping specifica- 
tions for Jan. 1, the Electric Auto-Lite 
Corporation will increase its force to 
2,100 employees after the turn of the 
year, C. O. Miniger, president of the 
company, announced Tuesday. Ap- 
proximately 1,400 workers are now em- 
ployed at the Auto-Lite. 

The Toledo Bridge and Crane Co.’s 
plant in Toledo, Ohio, will go on full 
time soon, as the result of a several 
million dollar contract with the Brazil- 
ian government just closed by the 
Austin Machinery Corporation, of which 
the Toledo company is a subsidiary. 

Rolls-Royce of America, Inc., Spring- 
field, Mass., has resumed the operation 
of its machine shop and is now em- 
ploying about 400 men in the various 
departments, producing at the rate of 
two chassis a week. It is planned to 
bring production to the normal rate of 
four to five chassis a week. 


The ae Valve Manufacturing 
Co., Springfield, Mass., began operating 
on full time and with a practically full 
force beginning Nov. 28. 

An official announcement on Nov. 28 
from the master mechanics’ office of 
the L. & N. R.R., at Evansville, Ind., 
states that practically all of the 200 
men who have been out of service in 
the Howell shops since the first of 
the year, have been replaced in their 
various departments. This announce- 
ment seems to be indicative of a return 
to normal in all departments of the 
road. The men were notified to return 
to work and 25 boilermakers and 
machinists reported Monday morning. 
This leaves but a few yet to be re- 
placed. The majority of these are ma- 
chinists and it is expected that they 
will be reemployed within the next 
week or ten days. 
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The Business Barometer 


This Week’s Outlook in Commerce, Finance, Agriculture and Industry 
Based on Current Developments 


By THEODORE H. PRICE 
Editor, Commerce and Finanee, New York 


(Copyright, Theodore H. Price, Publishing Corporation, 16 Exchange Place, New York) 


In almost every direction the effect 
of cheaper money and more abundant 
credit is becoming apparent. Even 
before the Disarmament Congress met 
in Washington the bond market had 
commenced to reflect the lower rates 
at which capital could be borrowed, 
but within last week the demand 
for well secured obligations has been 
almost insatiate and an issue of $30,- 
000,000 bonds offered by the New 
York Edison Co. on a basis that yields 
6.10 per cent, is said to have been 
thirty times oversubscribed. The ad- 
vance in Liberty Bonds has meantime 
continued. Victory Bonds paying 4% 
per cent have sold at par and the en- 
tire list of government war bonds 
shows an average advance of about 10 
per cent from the low prices of the 
year. Experts claim that at current 
market quotations the American bond 
issues now outstanding are worth at 
least $5,000,000,000 more than they 
were six months ago. 

But striking as it is the appreciation 
in bond values is not as important as 
the better feeling and upward tend- 
a“ that is manifest in many com- 
modity markets. The advance in pe- 
troleum is well maintained. Wheat is 
again higher. Corn is firmer. Copper 
is up to 13% cents. Silk has recently 
advanced about $1 per pound. Crude 
rubber is firm and higher. So is cof- 
fee, and while cotton is seemingly 
static it resists the attacks of those 
who think that the higher crop esti- 
mates now generally accepted justify 
a decline. In the case of these articles 
the improved demand or the lessened 
pe ser to sell will probably be at- 
tributed to special trade factors by 
those who deal in them, but in the 
larger view a general return of confi- 
dence is reflected by the stronger tone 
that is apparent in so many different 
markets. 

Pervading them all is the conscious- 
ness of a change in psychological con- 
ditions which is due to the belief that 
when the capital, without which labor 
is almost impotent, can be hired at 
rates that are not exorbitant people 
will produce more, earn more and 
spend more, with the result that there 
will be more business for everyone. 

This is almost an economic truism. 
I have urged its recognition ever since 
our bank reserves commenced to rise, 
but the public was slow to accept it 
and the conjunction of the Disarma- 
ment Congress with a reduction in in- 
terest rates was necessary to dissipate 
the clouds of pessimism that obscured 
the sunshine of normal hopefulness. 


Gotp RESERVE RISES 


The Federal Reserve statement for 
the week shows a further rise in the 
reserve ratio, which now stands at 72.7 
per cent, and a gain of $14,000,000 in 
the gold held. These figures have led 
some to predict another reduction in 
the rediscount rate, but whether it is 
ordered or not they assure easy money 


for some time to come, and in that as- 
surance men are willing to undertake 
new enterprises and adventures. Build- 
ing is abnormally active for this season 
of the year. The steel industry is get- 
ting busier because the railroads and 
the oil companies are buying. The 
shoe factories and the textile mills are 
running nearly on full time and there 
is nowhere to be discerned the distress- 
ful unemployment that was generally 
predicted eight weeks ago. 

Railroad net earnings for October 
will probably exceed $92,000,000 and 
the position of the roads is so much 
improved that the attempt to enact 
the refunding bill will be abandoned. 
It seems to be difficult nevertheless to 
get freight rates down, for the Inter- 
state Commerce Commission has re- 
fused to sanction the proposed reduc- 
tion of 10 per cent in the rates on 
agricultural products though it holds 
out the hope of a generally lower tar- 
iff later on. The Labor Board is con- 
currently deliberating upon another 
revision in wages, but the public is 
confused over the questions at issue 
and impatient at the delay in reducing 
the cost of transportation. Now that 
the hope of reduced taxation has been 
balked, people are wondering whether 
they are also to be denied the prom- 
ised reduction in freight and passen- 
ger rates. It is the thing most needed 
to quicken the recovery in domestic 
trade. 


EXCHANGE BETTER 


In Europe, as in this country, a 
constructive policy seems at last to be 
in the ascendant. It is proposed to 
give Germany two years respite, eu- 
phemistically called a moratorium, in 
the payment of her reparations and 
the result has been a sharp advance in 
foreign exchange. Sterling has sold 
at 4.074, francs are sharply higher 
and even the discredited mark is up to 
56 cents a hundred despite the Reich- 
bank’s statement which shows that 96 
billion paper marks were outstanding 
on Nov. 23, against which there was 
held only 993 million marks in gold. 
Unless the German chemists shall find 
a way to make synthctic gold it seems 
futile to expect that even at their 
present discount thease paper marks 
will much longer be exchangeable for 
things of real value. 

In Russia a new ruble is to be is- 
sued which will have a flat value that 
will make it worth 10,000 of the rubles 
now outstanding. By this plan Rus- 
sia’s millions of millionaires will be 
—e reduced to a lower financial 
status. It may be that something of 
the sort will be attempted in Germany, 
but unless one knows what will be the 
ratio between the old money and the 
new he cannot hope to profit by the 
change, and those who buy marks are 
playing with cards that will be stacked 
against them. The recent advance in 
exchange is, however, a fact that is 
of advantage to America, as it facili- 


tates exports and for that reason it is 
to be counted as encouraging. 

But from the optimism of the fore- 
going it is not to be inferred that the 
horizon is entirely cloudless. Over- 
seas the unsolved Irish problem still 
taxes the seemingly inexhaustible pa- 
tience of Lloyd George. In its involve- 
ments it has become almost incompre- 
hensible to Americans. 

In Portugal the spread of Bolshe- 
vism has so alarmed the neighboring 

vernments that it is proposed that 

pain, Italy and France shall jointly 
occupy and administer the country un- 
der a mandate from the League of Na- 
tions. In India there is still much 
unrest aithough news of it has been 
stifled while the Prince of Wales is 
there, and in Washington a discordant 
note is occasionally to be heard at the 
Disarmament Congress. 

In so far as our domestic situation 
is concerned the one weak point is the 
farmer’s predicament. In 1910 there 
were 12,659,082 persons or 33.2 per 
cent of the nation’s workers, who were 
engaged in agriculture, forestry and 
animal industry. By Jan. 1, 1920, the 
number so employed had fallen to 10,- 
951,074 or 26.3 per cent, and a report 
just issued by the census bureau shows 
that during the year 1920 no less than 
7 per cent of those employed in rural 
pursuits had moved cityward. 

There are some who are complain- 
ing that there is an agricultural 
“bloc” in Congress which concerns it- 
self chiefly in protecting farmers. 

But is this surprising? As I write 
I have before me a resolution passed 
by the board of supervisors of Poca- 
hontas County, Iowa, in which the 
purchase cf corn for “fuel to heat the 
Court House, County Home and In- 
sane Asylum” is ordered because “the 
price of corn is less than one-third of 
a cent a pound while coal costs more 
than two-thirds of a cent a pound.” 
This resolution states in succinct form 
a problem to which our economists 
and statesmen may well address them- 
selves. If a solution for it can be 
promptly found we shall enjoy great 
and sustained prosperity. 


Tests on Ball Bearings 


At the suggestion of the Navy De- 
partment, the Bureau of Standards 
undertook to determine the maximum 
safe load and the static friction under 
load of ball and flexible roller bearings. 
Tests were made on balls and rollers of 
different sizes and with races having 
different radii. The hardness of the 
balls, rollers and races also varied. 

The results of this work are 
described in Technologic Paper No. 201 
of the Bureau of Standards, obtainable 
from the Superintendent of Documents, 
Washington, D. C., at 10 cents per copy. 
The methods of conducting the tests 
are described, and conclusions given 
which will be of value to any one in- 
terested in the design of ball and roller 
bearings. 
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Decision of Railroad Labor Board 
Establishes “Open Shop” 


The decision handed down by the 
United States Railroad Labor Board, 
and which became effective Dec. 1, 
created considerable comment through- 
out the country. One of the most im- 
portant things which the decision does 
is put the railroad shops on an “open 
shop” basis, by recognizing the right 
of minorities to present their griev- 
ances and request remedies or changes 
in certain conditions. At the same 
time the board recognizes the unions 
by upholding the right of collective 
bargaining. 

Recognizing the “open shop” prin- 
ciple as applied to the railroads will 
mean an annual payroll saving to them 
of about $50,000,000. It will form the 
ground work on which the adjudica- 
tion of all future wage disputes be- 
tween the roads and their employees 
will be based. The new rules became 
effective Dec. 1, and will effect ap- 
proximately 400,000 employees imme- 
diately. hen normal conditions are 
restored more than 450,000 men will 
be affected. 


UNIONS AFFECTED 


Eight unions are affected by the de- 
cision, all affiliated with the railway 
employees’ department of the American 
Federation of Labor. They are the 
Brotherhood of Railway Carmen, In- 
ternational Brotherhood of _ Black- 
smiths, Drop Forgers and Helpers, 
International Alliance of Amalgamated 
Sheet Metal Workers, International 
Association of Machinists, International! 
trotherhood of Boilermakers, Iron 
Ship Builders and Helpers and the 
International Brotherhood of Electrical 
Workers. 

Ben W. Hooper, vice-chairman of the 
board, announced that this decision will 
leave that body free to take up the 
consideration of further wage reduc- 
tions or increases as soon as applica- 
tions are made, 

During the recent strike crisis the 
six shop crafts affiliated with the 
American Federation of Labor—the 
carmen, sheet metal workers, machin- 
ists, boilermakers, blacksmiths and 
electrical workers—voted not to walk 
out with the brotherhood but to await 
the Labor Board’s decision on the 
working rules. Although the decision 
is considered highly favorable to the 
railroads and relieves them of most 
of the rules of which they complained 
under the national agreement, there is 
one fact that augurs for its acceptance 
by the unions. 


Nv DISSENSION IN BOARD 


This is that the present decision is 
unanimous and is not accompanied by 
a dissenting opinion from the labor 
group on the board as was the former 
one revising twenty-four of the shop- 
craft rules. That one, handed down 
six months ago, also lopped $50,000,000 
from the roads annual payrolls, accord- 
ing to the board’s computation, and 
was opposed by A. O. Wharton, a 
member of the labor group. Repre- 
sentation of minorities in grievance 
cases is provided for, thus doing away 
with that part of the national agree- 
ment, criticized as forcing the “closed 
shop.” 

The principle of the “open shop” 
established by the new rules will, in 
fact, be more theoretical than practical 
at the present time, since a large ma- 
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jority of the railroad shops are union- 
ized and the existing unions are 
recognized by the board and by the 
Transportation Act as representatives 
of the majority. 

Most of the older working rules, 
sanctioned by the experience of years 
are preserved in full effect. Many of 
the more rigid rules, however, are con- 
siderably relaxed in favor of the roads, 
although recognized rights of the men 
are fully protected and the principle of 
collective bargaining and union recog- 
nition is retained as contemplated by 
the Transportation Act. 


Mechanical Engineering Leads 


Of the 9,084 resident students en- 
rolled in the University of Illinois this 
term, 1,892 undergraduates have regis- 
tered in architecture and engineering 
in the college of engineering. Mechan- 
ical engineering leads with an enroll- 
ment of 418. The courses offered and 
the number of students in each, are as 
follows: 





Architecture. .... » wera e Re wae 112 
Architectural engineering ...... . 
Ceramic engineering ............. 72 
Chemical engineering Tare 
Civil engineering .... < on oon ea: ee 
Electrical engineering ...... i tha “Se 
yeneral engineering ............. 43 
General engineering physics ..... 2 
Mechanical engineering ...... -. ae 
Mining engineering .. vie «-« 86 
Municipal and sanitary engineering 10 
Railway engineering ........ 51 

yay .1,892 

eiredperaetn 


J. L. Blair, of Niles Too! Co., Dead 


Joseph L. Blair, secretary and as- 
sistant treasurer of the Niles Tool 
Works Co., of Hamilton, Ohio., died at 
his home in that city on Nov. 18. He 
was 60 years old. 

Mr. Blair entered the employ of the 
Niles company in 1878 and advanced 
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rapidly through various positions to 
that which he held at the time of his 
death. He was at one time office man- 
ager of the Gordon & Maxwell Co., a 
subsidiary of the Niles company. In 
1890 he was appointed purchasing 
agent for the Niles company. In 1888 
he was elected secretary and in 1912 
acquired the additional office of assist- 
ant treasurer. 

Mr. Blair was greatly interested in 
welfare work in Hamilton, being a 
director in the Y. M. A. and a 
supporter of church and community 
activities. 

His many friends in the machine tool 
industry have lost a true and brilliant 
friend and co-worker. 
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R. A. Feiss Elected to Presidency 
of the Taylor Society 


Richard A. Feiss, of Joseph & Feiss 
Co., Cleveland, Ohio, was elected presi- 
dent of the Taylor Society at its an- 
nual meeting, held in New York City 
on Dec. 1, 2 and 3. Other officers 
elected were Robert B. Wolf and H. K. 
Hathaway, vice-presidents; E. W. 
Clark, treasurer, and H. S. Persons, 
managing director. 

The board of directors for 1922 com- 
prises Ida M. Tarbell, of New York; 

. Herbert Ballou, of Boston; R. M. 
Hudson, of Peoria, Ill., and J. C. Heck- 
mann, of New York. 

The conference opened on Thursday 
with the regular business meeting, at 
which reports of committees and elec- 
tion of officers took place. In the 
evening the society heard a very in- 
teresting discussion on the technique 
of the appraisal of the efficiency of an 
industry. : . Wallace, executive 
secretary of the F. A. E. S., presided. 

The meeting resolved itself into a 
spirited discussion of the valuation 
sheet devised and used by the engi- 
neers of the Committee on Elimination 
of Waste in Industry. C. E. Knoppel, 
of New York, explained the use of the 
sheet and the audience was asked to 
criticize or offer suggestions for im- 
proving the method. 

On Friday morning W. E. Freeland, 
of the Winchester Arms Co., led a dis- 
cussion on sales engineering. He pre- 
sented a report, based on the answers 
to a questionnaire sent out by the so- 
ciety, and gave some excellent sugges- 
tions on sales research, sales promo- 
tion and merchandise control. 

At the same session Charles F. 
O’Connor, of the Universal Winding 
Co., read a paper on production man- 
agement. He discussed the abnormal 
conditions of the market, brought on 
by the war, and the change from a 
sellers’ to a buyers’ market. 

The Friday afternoon session was 
devoted to a discussion of sales cost 
accounting by Charles P. Staubach, of 
the Burroughs Adding Machine Co. 
In the evening W. H. Leffingwell pre- 
sented a paper on the principles of 
scientific management in the office. 

Other papers read at the remaining 
sessions were: “General Control of 
Business,” by John H. Williams; 
“Combination Routing,” by D. J 
Walsh, Jr.; “Formula for an Efficient 
Workman,” by Boyd Fisher. 

The meeting ended Saturday noon 
with a luncheon in honor of Henry R. 
Towne, honorary president of the so- 
ciety. Mr. Feiss, newly elected presi- 
dent, presided. 


—————— 

Auto Body Builders To Exhibit 

The Twelfth Regiment Armory, New 
York City, has been selected for the 
first automobile body show, to be held 
on Jan. 9 to 14, 1922, under the auspices 
of the Automobile Body Builders Asso- 
ciation. 

The exhibits will be confined to com- 
mercial and passenger car bodies and 
to the materials and parts that are 
used in fabricating them. Bodies of 
every type will be shown. Some will 
be finished and trimmed, others wil! 
be in the “white” making possible an 
examination of framing, metaling and 
other constructive features. 

The show is under the management 
of the Body Builders Exposition Co., 
Inc., 1819 Broadway, New York City. 
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The Exeter Machine Works, Inc., of 
West Pittston, Pa., announces the ap- 
pointment of the W. P. M cKenzie 
as exclusive sales agent for the Exeter 
rotary pump line in the Philadelphia 
and Baltimore districts. The MacKenzie 
company specializes in the marketing 
of pumping machinery, with offices in 
the Pennsylvania Bldg. in Philadelphia 
and in the Equitable Bldg. in Balti- 
more. 

The Hicks-Crawford safety device 
for air hammers and drills was re- 
cently demonstrated at the Terre Haute 
boiler works, at Terre Haute, Ind., be- 
fore a gathering of men interested in 
mechanics and in safety appliances. 
Encouraged by the approval of such 
men as Dr. Phillip Woodworth, presi- 
dent of Rose Polytechnic, E. T. Hazel- 
dine, machine shop owner, and Harry 
Cliff, of the Terre Haute Boiler Works, 
the firm of Griffith, Hughes & Merri- 
field has organized a company of Terre 
Haute people for the manufacture and 
distribution of the device. The idea 
was perfected and the model made by 
D. M. Crawford, of the Crawford- 
McCrimmon Machine Co., of Brazil, 
Ind., and he is a partner in the patent 
rights on the appliance. 


Loy & Nawrath Co., of Newark, N. 
J., manufacturer of presses and sheet- 
metal machinery, has opened offices at 
30 Church St., New York City. 


The J-B Engineering Sales Co., of 
Hartford, Conn., has moved into larger 
quarters at 54 Church St., in that city. 
Increase in the company’s business 
made this change necessary. The com- 
pany specializes in power-plant equip- 
ment and is a distributer for Sells 
roller bearings, Royersford products, 
Terry steam turbines, the Griscom- 
Russell Co., and the Conveyer Corpora- 
tion of America. 


The Welborn Corporation, of Kansas 
City, Mo., has acquired the patents, 
plant and equipment of the Coleman 
Tractor Co. he Welborn organiza- 
tion was recently incorporated with a 
capital stock of $4,000,000. Officers 
are: F. I. Welborn, president; A. Cole- 
man, secretary; L. N. Burns, counselor. 


The Pittsburgh Machinery Co., Pitts- 
burgh, Pa., has been taken over by the 
Bradley Company. The old business 
will be continued along the same lines 
at 301 Jones Law Building. 


A series of tests of semi-automatic 
rifles for Army use was begun Nov. 
28 at the United States Armory in 
Springfield, Mass. Rifles were first 
submitted by the Colt Manufacturing 
Co. and the United States Machine Co. 
A testing board of the War Depart- 
ment, of which Gen. Samuel Hof is 
senior member, conducted the tests. 
Others present were Gen. Fred H. 
Phillips, secretary of the National Rifle 
Association; Col. Charles E. Stodter, 
director of civilian <5 9% * Gen. 
William 8S. Pierce and Col. E. D. Bricker 
of the Ordnance Department. 


It was recently announced by W. H. 
Sullivan, mayor of Bogalusa, La., that 
the Southern Lumber Co., will erect a 
new million-dollar paper making plant 
n Bogalusa. The plant will be 
equipped with the latest and most effi- 
cient machinery, and will be a duplicate 


Cut Production Costs—With Modern Equipment 


of the present Bogalusa Paper Com- 
pany’s plant. 

Through a complaint filed by the 
Warner & Warner Co., the Jersey City 
court has appointed E. B. Twardus, of 
Newark, as receiver for the Modern 
Tool and Machine Works, Inc., Newark. 


The Milwaukee Tool and Forge Co. 
has moved to South Milwaukee, Wis. 
An increase of $50,000 in the capital 
stock of the company has been author- 
ized. 

The Karge-Baker Corporation, man- 
ufacturer of the Karge flexible coup- 
lings and transmissions, has moved its 
Y and main office fram Phoenix, 

. Y., to 658 Ellicot St., Buffala, N. Y. 
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R. E. CHAMBERLAIN has been pro- 
moted to the position of general sales 
manager of the Packard Motor Car Co. 


ARTHUR L. STONE, formeriy sales 
manager of the Buffalo, N. Y., dis- 
trict for the Toledo Scales Co., has 
been transferred to the Atlanta branch 
as Southern district manager. 


JosIAH T. ROSE, vice-president of the 
J. B. McCrary Co., industrial engineers 
of Atlanta, Ga., and formerly vice- 
president of the Atlantic Steel Co., of 
Atlanta, has been named collector of 
internal revenue for Georgia under the 
Harding administration. 


D. J. ASKEW has purchased a site in 
Dothan, Ala., for the construction of a 
warehouse and machine shop. 


C. W. WRENSHALL, recently named 
general manager of the Pressed Steel 
Car Co., at Pittsburg, was formerly 
prominently identified with the iron 
and steel industries in the South, being 
manager of the Elliot Car Works, at 
Anniston, Ala., a plant formerly oper- 
ated by the Pittsburg company. 


Otto AGRICOLA, head of the Gadsden, 
Ala., pipe manufacturing plant which 
bears his name, has been elected to the 
presidency of the Gadsden Chamber of 
Commerce. 


H. P. Horrstat, president of the 
Koppel Industrial Car Co., of Pitts- 
burgh, Pa., has been elected vice-presi- 
dent of the Pressed Steel Car Co. He 
will retain his connection with the 
Koppel Company. 

C. W. WRENSHALL has been appointed 
general manager of the Pressed Steel 
Car Co., of Pittsburgh, Pa. 

CHARLEs M. SULLIVAN has joined the 
sales force of Manning, Maxwell & 
Moore, Inc., of New York, in charge of 
the Shaw crane department. He was 
formerly sales manager in the Pitts- 
burgh district, for the Milwaukee Elec- 
tric Crane and Manufacturing Co. 


B. B. EvANs has been appointed sales 
manager in charge of the Pittsburgh 
district of the Milwaukee Electric Crane 
and Manufacturing Co. 

F. E. Cooper, of the Clark Equipment 
Co., gave an illustrated lecture on the 
manufacture of drills before the Pur- 
chasing Agents Association, of Pitts- 
burgh, on Nov. 15. 


H. M. Busu, of Columbus, Ohio, has 
been appointed sales representattive in 
central Ohio for the Diamant Tool and 
Manufacturing Co., Inc., manufacturer 
of standard punch and die sets. Rus- 
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SELL’ Propes, of Norristown, Pa., has 
been commissioned in a similar capacity 
in the southeastern Pennsylvania dis- 
trict. 

Wituiam M. Moopy, formerly con- 
nected with Wm. Cramp & Sons Ship & 
Engine Building Co., Philadelphia, Pa., 
is now with Chas. C. Moore & Co., San 
Francisco, Cal. This is the Pacific 
Coast branch of the Babcock & Wilcox 
Co., manufacturer of water-tube steam 
boilers. 

Harry W. Girrtn has opened a con- 
sulting and general engineering office in 
Springfield, Mass. 

Wim N. McMunn, previously 
with the Whitman & Barnes Manufac- 
turing Co., Chicago., Ill., is now with 
the the Parish & Bingham Corporation, 
Cleveland, Ohio. 


CuHaRLEs A. Stopparp has been ap- 
pointed superintendent of the Moore 
Shipbuilding Company at Oakland, Cal. 


STANLEY P. RockweE.t, formerly 
vice-president of the Weekes-Hoffman 
Company, Syracuse, N. Y., and more 
recently metallurgist for the Whitney 
Manufacturing Co., Hartford, Conn.., 
has opened offices in Hartford for the 
practice of consulting metallurgica) 
engineering. 

CHARLES ADAms, formerly a sales en- 
gineer with the Standard Roller Bear- 
ing Co., of Philadelphia, Pa., is now 
identified with the Bearings Company 
of America as sales engineer in the 
Eastern territory. 


Cc. A. PeckHAM, president of the 
Toledo Bridge and Crane Co., Toledo, 
Ohio, has been elected a director of 
Canadian Austin Machinery, Ltd., 
Woodstock, Ont., Canada, a new organ- 
ization of which B. A. Linderman, 
president of the Linderman Steel and 
Machine Co., Muskegon, Mich., and 
John Ross Shaw, vice-president of the 
Canadian Linderman Co., Ltd., are 
president and vice-president respec- 
tively. 


Obituary | 
=" 


Joun J. Epson, JR., president of the 
Pittsburgh Water Heater Co., died at 
his home in Pittsburgh on Nov. 15. He 
was a son of John J. Edson, president 
of the U. S. Chamber of Commerce. 


Water H. WEsson, former presi- 
dent of Smith & Wesson, firearms man- 
ufacturers, died at his home in Spring- 
field, Mass., on Nov. 29. He was 71 
years old. He was born at Grafton, 
Mass., a son of Daniel P. Wesson, 
founder of the firm of Smith & Wesson. 
He entered the factory of his father’s 
company in a minor capacity, later be- 
ing advanced to the office of secretary. 
He also served as vice-president and 
treasurer of the company before being 
elected president. 


Henry S. HALE for the last thtirty 
years connected with the Hale & Kil- 
burn Manufacturing Co., died on Nov. 
26 at Dixville-Notch, New Hampshire. 
Mr. Hale has long been identified with 
the manufacture of pressed steel prod- 
ucts in the automobile trade. 


JAMES McCANN, SR., who for sixty 
years has been active in the management 
of the Henry Disston & Sons Co., manu- 
facturer of saws, died at Glenolden, 
Pa., on Nov. 26. 
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Waste in Industry. By the Committee 
on Elimination of Waste in Indus- 
try of the Federated American En- 
gineering Societies; 409 pages, 6 x 9 
in.; illustrated by tables and charts. 
Published by ederated American 
Engineering Societies, Washington, 
D. C. McGraw-Hill Book Co., Inc., 
370 7th Ave, New York, sole selling 
agents. Price $4. 

The preliminary report of the Committee 
on Elimination of Waste in Industry of the 
Federated American Engineering Societies 
was received by engineers with consider- 
able criticism, which was undoubtedly jus- 
tified to a certain extent, but which was 
partly due to the haste made necessary 
by the working schedule laid down for the 
industrial survey urdertaken. The final 
report which has just appeared contains 
tabular matter some of which has little 
interest, but which includes material that 
should be vitally interesting to all those 
engaged in industry and to the public as 
well. It has been said that the conclu- 
sions reached could have been set down 
beforehand by any good economist. This 
may be true, but does it detract from the 
value of the dictates of common sense to 
have them corroborated by the figures ob- 
tained by an engineering survey? 

Chapter I tells of the organization of 
the survey work and of the difficulties 
encountered. It also includes the remark- 
able calendar of the progress of the work 
which was institute in January, 1921, 
and completed in July, when the final re- 
port was approved by the committee. 

The second chapter is devoted to a sum- 
mary of the various sources and causes of 
waste in the different industries studied, 
and the third to the general recommenda- 
tions for their elimination. Even if little 
new material is offered here, it is worth 
while to have it in the form presented. 

The following chapter gives the complete 
questionnaire used by the field investiga- 
tors. This particular section is worth the 
price of the whole book to any manager 
who will take the questions and apply them 
to his own plant. He cannot fail to dis- 
cover sources of waste that will repay in 
actual cash savings many times over. The 
average waste in the fifteen metal trades 
plants studied was 28 per cent, and the 


individual figures ranged from 6 to 56 
per cent. It is a matter for congratula- 
tion that the average of efficiency for 


plants in the metal trades was apparently 
rather higher than those of the other in- 
dustries studied, but there is still room 
for vast improvement. 

Chapters V to X_ constitute Part II, 


which is headed “Engineers’ Field Re- 
ports.” The six industries included are 
the building industry, men’s. clothing 


manufacture, shoe manufacturing, print- 
ing, metal trades and textile manufactur- 
ing. The metal trades’ report is naturally 
the only one of special interest to readers 
of the American Machinist, but the others 
are worth reading for general informa- 
tion. 

As stated above, fifteen plants were 
studied in the metal trades group under 
the direction of Fred J. Miller, past presi- 
dent of the A. S. M. E., and former editor 
of the American Machinist. Among other 
things this report emphasizes the wastes 
involved in labor turnover, lack of stand- 
ardization, lack of adequate cost control 
and cost systems and the shortcomings 
of management and labor. 

Seven general reports are gathered to- 
gether under Part III. They are not en- 
gineering reports nor are they new, but 
they serve to add digests of certain broad 
aspects of waste in industry to round out 
the whole report. The subjects covered 
are unemployment, strikes and lockouts, 
legal machinery for adjusting disputes. in- 
dustrial accidents, health of industrial 
workers, eye conservation and purchasing 
and sales policies. 


Annual Report of the Smithsonian Institute. 
Washington, D. C.. 1919. Five hundred 
forty-six 6 x 9-in. pages, cloth board 
covers, illustrated 

This book describes the activities and 
condition of the institute for the year end- 
ing June 30, 1919. Its contents include 
chapters on the establishments of the 
institute, researches and explorations, Na- 
tional Museum, International catalog of 
scientific literature, and many scientific 
apers There is also an appendix contain- 
ng eight reports, on such subjects as the 

“Bureau of American Ethnology,” “National 

Zoological Park,” etc. 


Thread Cutting Tools: Williams Tool 
Corporation, Erie, Pa. A 5 x 7-in. catalog, 
60 pages, presenting an interesting subject 
in a most unusual way. It is a story, or 
rather a comparison, of a business and @ 
pleasure venture, carryin through its 
pages, a very strong moral. Each phase 
of the story describing the successive in- 
cidents in the venture, are very correctly 
illustrated ; each ends with a moral. The 
rest of the brochure is devoted to sub- 
jects relative to pi threading, tooling, 
oiling, proper selection of dies and some 
descriptions of Williams patented ma- 
chines. 

Grinnell Off Piping. Grinnell Company, 
Providence, R. I. October issue of the 
“Grinnell Bulletin,” devoted to a description 
of the work of converting 20,000 tons of 
pipe and fittings into six piping 
systems 69 miles long. 

“Northern” Cranes. Northern Engineer- 
ing Works, Detroit, Mich. Bulletin No. 617 
illustrating the use of electric traveling 
“Northern” cranes in foundry service. 

Baker Boring and Drilling Machine, Baker 
Brothers, Toledo, Ohio. Catalog describ- 
ing and illustrating the No. 121 light heavy- 
duty boring and drilling machine, the latest 
product of the company. Photographs of 
parts and details are included as well as 
easily readable specifications. 

Radial Wall Drills. Pawling & Harnisch- 
feger Co., Milwaukee, Wis. Bulletin No. 
206, describing and illustrating the latest 
»verfection of P & H wall drill, the No. 6. 
t is particularly adapted for interfor or 
exterior drilling of steel drums and drilling 
and reaming of structural material. 

Dry Vacuum Pumps. Chicago Pneumatic 
Tool Co., Chicago, Ill. Bulletin No. 710, 
giving a detailed description, with illustra- 
tions, of pneumatic dry vacuum pumps. 
Several types are shown including steam, 
belt and motor driven. 

Cylinder Refinishing Machines. Bridge- 
port Cutter Works, Inc., Bridgeport, Conn. 
An eight-page circular describing a newly 
designed machine for finishing automobile 
cylinders by the use of a herringbone 
reamer instead of the usual grinding oper- 
ation. 

Cylinder Planers. Morton Manufacturing 
Co., Muskegon Heights, Mich. Bulletin No. 
7, describing the latest model traveling 
head, draw-cut cylinder —* built in 40- 
and 60-in. stroke, for railroad work. Spec- 
ifications and lists of standard equipment 
are included; illustrations show planers 
performing various operations on railroad 
equipment. Another bulletin, No. 8, de- 
scribes the draw-cut, traveling head planers 
arranged for boring and milling. These are 
built in 48-, 60-, 72- and 84-in. stroke, any 
length of bed. 

Pillar Shapers. Smith & Mills Co., Cincin- 
nati, Ohio. Catalog No. 2, describing a line 
of plain or single geared crank shapers, 
pulley or motor driven shapers, automatic 
attachments, tables, feed attachments and 
vises. 

Brown Pyrometer. Brown Instrument 
Co., Philadelphia, Pa., a four-page circular 
announcing two improvements in the Brown 
high-resistance pyrometer—an automatic 
cold junction compensation and means of 
zero adjustment. 


Graham Grinders. Graham Manufactur- 
ing Co., Providence, R. I. Circular B de- 
scribing the new Graham grinder for rapid 
and accurate production of flat surfaces. 


Excavating Equipment. Pawling & Har- 
nischfeger Co., Milwaukee, Wis. Bulletin 
No. 56 X, describing a comprehensive line 
of excavating tools including cranes, scoops, 
buckets, dredges, pile drives, shovels and 
many other machines. 

Time Studies. Smalley General Co., Inc., 
Bay City, Mich. Series “C” giving the 
results of a time study on a Smalley Gen- 
eral thread miller, No. 23, cutting a machine 
steel gage. 

Precision Ball Bearings. The Norma Com- 
pany of America, Long Island City, N. Y. 
A small circular covering a line of ball, 
roller, thrust and combination bearings. 


“National” Hammer-weld pipe. National 
Tube Co., Pittsburgh, Pa. Bulletin No. 13, 
describing a new product which this com- 
pany has added to its line—hammer-weld 
pipe. Detailed drawings of the way the 
weld is made, as well as illustrations of 
the machines used in bending and rolling 
the pipe are included. Several pages are 
devoted to charts and tables of specifica- 
tions 
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The National School of Arts and Trades, 
of Lima, Peru, would be pleased to receive 
catalogs and other literature on - and 
wood-working machinery. 

The Monarch Machine Tool Co., Sidney, 
Ohio, would like to have catalogs from 
makers of combined milling and cut- 
ting attachments for application lathes. 

Fonias Guillein, P. O. Box 25, Tampico, 
Tamanlipas, Mexico, requests catai and 
other literature a the manufacture 
and sale of machines for making steel 
brushes used in sweeping machines. 


Export Opportunities 


The Bureau of Foreign and Domestic 
Commerce, Department of Commerce, 
Washington, D. C., has inquiries for the 
agencies of machinery and machine tools. 
Any information desired regarding these 
opportunities can be secured from _ the 
above address by referring te the number 
following each item. 

A manufacturing company in Mesopota- 
mia desires to secure the representation of 
manufacturers of copper and brass sheets. 
Reference No. 257. 


A commercial agent in Cuba desires to 
secure the representation of firms for the 
sale of iron and steel. Reference No. 260. 

A manufacturing company in England 
desires to purchase a machine for making 
motor-car radiator tubes. Quotations should 
be given c.i.f. English port. Terms: Cash 
on receipt of machine. Reference No. 261. 

An agency is desired by a firm in Wales 
for the sale of motorcycles and side cars of 
every description, of 6 hp. for side cars, 
and 4 hp. and 29 hp. for single cycle work. 
Quotations should be given c.if. Swansea 
or BristoPchannel ports. Reference No. 276. 

A commercial agent from Australia is in 
the United States and desires to secure the 
representation of manufacturers for the sale 
of goods throughout Australia, particulariy 
= pant mechanical lines. Reference No. 





























A merchant in France desires to secure 
an agency for the sale of metallurgical! sup- 
plies, agricultural machinery, automobiles, 
and all articles of a mechanical nature. 
Quotations should be given cif. French 
ort. Correspondence should be in French. 

eference No. 279. 

A retail merchant in Chile desires to pur- 
chase hardware, machinery and automo- 


biles. Quotations should be given c. i. f. 
Talcahuano or Corral. Correspondence 
should be in Spanish or German. Refer- 


ence No. 172. 

A merchant in France desires to secure 
an agency for the sale of automobiles, 
automobile accessories, hardware, tools, and 
specialty lines. Reference No, 36 
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Forthcoming Meetings 


meeting Jan. 5 and 6, at Washington, 
D. C. L. W. Wallace, secretary. 
American Institute of Weights and Meas- 


ures: Annual meeting Dec. 9, Engineering 
Societies Building, New York City. C. C. 
Stutz, secretary. 

Society of Automotive Engineers: An- 


nual meeting Jan. 11 to 13, Engineering 
Societies Building, New York City. C. F. 
Clarkson, secretary. 

American Society of Civil Engineers: 
Annual meeting Jan. 18 and 19, Engineer- 
ing Societies Building, New York City 
Charles W. Hunt, secretary. 


United Engineering Societies: Annual 
meeting Jan. 26, Engineering Societies 
Building, New York City. A. D. Flinn, 


secretary. 

American Institute of Electrical Engi- 
neers: Mid-winter meeting Feb. 15, 16 and 
17. Engineering Societies Building, New 
York City, F. L. Hutchinson, secretary. 

American Institute of Mining and Metal- 
lurgical Engineers: Annual meeting Feb. 
20 to 24, Engineering Societies Building, 
New York City. B. ‘Staughton, secretary. 
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Cut Production Costs—With Modern Equipment 
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Machine Tools and 
Machinery Wanted 


Machine-too!l wants published 
without charge 











Conn., Bridgeport—Crane Co., South Ave., 
manufacturer of valves, etc.—annealing 
furnaces. 

N. ¥., New York—The Amer. Locomotive 
Co., 30 Church St.— 

One No. 3 La Pointe broaching machine. 

One No. 4 Cincinnati vertical milling 
machine. 

Two 6-A automatic chucking and turn- 
ing machines. 

One 2-X automatic tapping machine. 

One No. 3 universal milling machine. 

One 5 ft. and one 3 ft. radial drill. 

Two 2-B two spindle column type high 
speed drills, maximum capacity j in. hole 
in steel, 15 or 21 in. overhang. 

One Colburn D-6 drill, 37 in. 

One 10 in. vertical tool room shaper. 

One 24 in. and one 18 in. pillar shaper. 

One 12 x 60 in. plain grinder. 

One 8 x 18 in. plain grinder. 

One Heald grinder No. 70. 

One Besly 29-53 vertical grinder. 

One Besly 6 x 20 in. grinder. 

One Greenfield cutter grinder. 

One 12 x 36 in. universal grinder. 

One No. 2 surface grinder. 

One Low-Swing lathe, 4 x 84 in. 

One 38 or 42 in. vertical turret lathe. 

One 18 in. x 5 ft. engine lathe. 

One 16 in. x 8 ft. tool room lathe. 

One 18 in. x 8 ft. tool room lathe. 

One 50 ton Lucas geared press. 

Three 22 in. lever drill presses. 

One No. 31 Lucas precision horizontal 
boring mill. 

One Whitney hand miller. 

One Cochran-Bly saw, 7 or 8 in. capacity. 

One Peerless saw. 

Pa., Hamburg—The Hamburg Boiler 
Wks. Co.—radial drill for drilling tube holes. 
., Philadelphia—Fanning & Schuett 
Mfg. Co., 502 Ruscomb St.—boring ma- 
chines, lathes and drills. 

Pa., Philadelphia—The Longacre Park 
Ice Co., c/o S. L. Brumbaugh, 1427 Walnut 
St.—equipment for garage including, lathe, 
drill press, grinders, etc. 

Pa., Philadelphia—O. J. Maigne Co., 202 
South Hutchinson St., O. J. Maigne, Pres.— 
lathe, 16 to 18 ft. screw cutting gear, motor 
attached. 

Pa., Philadelphia — Roth-Buick Co., 
Frankford Ave. and Oxford Pike—drills, 
small lathe, air compressor and motors for 
service station. 

Pa., Pittsburgh—The Amer. Natl. Gas Co., 
Park Bldg.—equipment for machine shop at 
Vandergrift. 

Pa., Pittsburgh—The Pressed Steel Car 
Co., Farmers Bank Bldg.—one grinder. 

Ala., Birmingham—The Stewart Hilty 
Machine Co., Ist Ave., W.—one heavy duty 
drill press to take 24 in. drill, 3 speed, to be 
used also for reaming, tapping, facing and 
countersinking. 

Va., Richmond—H. R. Barr Co., 608 West 
Broad St.—one drill press and small lathe 
for auto repair work. 

Va., Richmond—W. J. Harris Co., 820 
West Broad St., W. J. Harris, Purch. Agt. 
—drill press and small lathes. 





Va., Richmond—S. H. Long Co., 1011 
West Brvad St.—drill press and hand tools 
for auto repair work. 

Ill., Chicago—C. Fuerman, 
Bldg.—one 9 in. bench lathe. 

Ill., Chicago—G. Howe, 3656 North Fran- 
cisan Ave.—spot welder for light gauge 
metal 

IllL., Chicago—The Underwriters Labora- 
tories Inc., 207 East Ohio St.—one 2 to 3 
ft. radial drill press, 24 ft. preferred, ar- 
ranged for or capable of being arranged for 
individual motor drive through gear box, or 
by variable speed motor. 

Ill., Joliet—The Western Metal Products 
Corp., P. O. Box 1080, A. D. McIntyre, Pres. 
—One 3 to 10 ton traveling crane, 35 to 
50 ft. span, 110 volt. One 2 stage air com- 
pressor about 4 in. x 8 in. and 4 in. x 4 in. 
Two centrifugal acid pumps, 3 in. x 4 in. 
discharge. One Kelly filter press, type 250, 
six leaves. Two centrifuges, large size, 
about 60 in. diameter bottom discharge. 

0., Cleveland—The Co-operative Machine 
Co., 113 St. Clair Ave.—one 4-spindle 13 in. 
capacity automatic screw machine. 

0., Youngstown—The Bd. Educ. 20 West 
Wood St.—tools for manual training schools, 
including 6-10 in. and 6-13 in. lathes. 

Wis., Beloit—P. F. Mork, 94 State St.— 
lathe, vulcanizer and air compressor for 
auto repair work. 

Wis., Clintonville—E. Heyer—special ma- 
chinery for cylinder regrinding. 

Wis., Janesville—C. E. Moore, 428 North 
Washington St.—lathe, drill press and 
grinder for small machine shop work. 

Wis., Lancaster—Grant County, H. Mink, 
Highway Comr.—lathe, grinder, drill presses 
and electric motors, suitable for repairing 
road building machinery. 

Wis., Milwaukee—The Backman Motor 
Co., 242 4th St. C. H. Backman, Purch. 
Agt.—drill press. 

Wis., Milwaukee—The Eschenberg Sheet 
Metal Wks., 827 5th St., L Eschenberg, 
Purch. Agt.—One 8 in. gutter beater. 

Wis., Milwauvkee—The Federal Safety 
Mfg. Co., c/o J. E. Lee, 103 28th St.—drill 
press and motor. 

Wis., Milwaukee—O. Herde, 191 23rd St. 
—one lathe. 

Wis., Milwaukee—The Ideal Sheet Metal 
& Heating Co., 728 Pearl St., A. Schier, 
Purch. Agt.—one 10 in, gutter beater. 

Wis., Milwaukee—The Poplar Garage, 6th 
and Poplar Sts., T. H. Merrill, Purch. Agt. 
—arbor press and power grinder. 

Wis., Milwaukee—The Standard Sheet 
Metal Wks., 1184 24th St., J. Madis, Purch. 
Agt.—one square shear. 

Wis., Milwaukee—The Wisconsin Sheet 
Metal & Furnace Wks., 636 12th St.—one 
30 in. folder. 

Wis., Sparta—The Atkinson Nash Co.— 
equipment for auto repair shop. 

Minn., St. Faul—The Bd. Educ., L. G. 8. 
Ferguson, Comr.—manual training and ma- 
chine shop equipment. 

N. Y., Buffalo—The Excelso Specialty 
Wks., 119 Clinton St.—one 12 x 15 printing 
press. 

N. Y., New York—The Amer. Sugar Re- 
fining Co., 117 Wall St.—eight woodworking 
machines. 

Pa., Fairchance—Wilson Bros. Coal Co., 
c/o ro Wilson,—belt and retarding conveyor 
for new coal tipple. 


- Pa., Nerristown—Rambo & Regar, Main 


1532 Monroe 


St.—knitting machines, reelers, spinners, 
ete. for proposed hosiery mill at Consho- 
hocken. 

Pa., Philadelphia—P. R. Devine Cut Stone 
Co., 2859 Tulip St., A. Devine, Mgr.—one 
double drum hoist and one portable forge. 

Pa., Philadelphia—Farmers Cold Storage 
Co., c/o G. Sales, Liberty Bldg.—refrigera- 
tion machinery. 

Pa., Philadelphia—Grubnau Bros., 2nd 
St. and Erie Ave.—carders, dryers, washers, 
looms, etc. for proposed wool factory. 

Ala., Birmingham— The Birmingham 
Paper, 2101 Ave. BE, T. M. McClellan, Pres. 
—complete machine for the manufacture 
of corrugated paper xes. 

Fla., Archer—The Maddox Fdry. & 
Machine Co., Inc., H. Maddox, Pres. and 
Mer.—one 5 to 6 ton compression ice ma- 
chine, direct connected to a steam engine, 
with equipment for 2 cold storage rooms, 
12 ft. x 24 ft. 

Ky., Maysville—W. P. Farley Co.—com- 
plete machinery and equipment for bakery. 

N. C., Sanatorium—H. Geiger—machinery 
for grinding sawdust for floor preparation. 

Va., Ft. = eon Manor Copper 
Co., inc., H. . Naylor, Vice Pres.—one 
Leyner water, air rock drill, steam driven 
air compressor of 150 cu. ft. per min. free 
air, 500 ft. in. or J in. wire cable for 
hoist, (must be in first class condition), also 
one 5,000 gal. tank for water reservoir, 
wood or steel. 

Ill., Bloomington—Martens-Leary Co., 
manufacturer of vehicles, etc.—forge, vises 
and emery wheel. 

0., Cleveland—E. S, Chamberland, 36 Mur- 
ray St., New York, Purch. Agt. for the Natl. 
Tool Co. of Cleveland—several molding 
machines. 

0., Columbus—The Gall Cure Collar Pad 
Co., 1675 South High St., D. S. Brown, Pres. 
—full line of machinery for the manufac- 
ture of horses collars and pads. 

O., Orrville—The Sanderson Cyclone Drill 
Co.—one 10 ton crane. 

Wis., Cudahy—Cudahy Bros., E. F. Law- 
ler, Purch. Agt.—one nailing machine. 

Wis., Hartford—The Church Hill Diary 
Co., c/o W. Hahn, Route 4—creamery ma- 
chinery including separators, belt driven. 


Wis., Milwaukee—G. O. Dallman, 375 
Manitoba Ave.—one band saw and one circle 
saw. 

Wis., Milwaukee—A. W. Schmidt, 997 


Greenfield Ave.—mechanical baking equip-~ 
ment for proposed bakery on 23rd Ave. 

Wis., Milwaukee—J. Schroeder Lumber 
Co., foot of Walnut St., E. J. Springer, 
Purch. Agt.—woodworking machinery to 
manufacture ice cream tubs and wooden 
pails, for plant at Two Rivers. 

Wis., Plymouth—The Plymouth Weaving 
Wks., manufacturers of rugs, etc., W. F. 


Suckon, Purch. Agt.—weaving machinery 
and 4 looms. 

Wis., Racine—The E. L. M. Tire Co., 
Deane Blvd. — special! machinery and 
motors. 


Wis., Wauwatosa—Modern Builders, Inc., 
Spring Ave. and Vliet St., R. Van Nostrand, 
Purch. Agt.— 

One j in. chisel mortiser, plunger type, 

One 6 or 8 in. shaper. 


One trim saw. 

One 20 in. jointer. 
One large band sav. 
One 30 in. planer. 
One sash sticker, 
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WROUGHT PIPE—The following discounts are to jobbers for 


carload lots on the Jatest Pittsburgh basing card: 

































This Week’s Market 









Blue annealed steel sheets, base size, are quoted at $3.28 Steel : BUTT WELD Iron : 
as against $3.53 per 100 Ib. in the New York warehouses. | — Rei. ny - ‘wa oe Wor on 
Reduction of 20c. also quoted on structural and cone head LAP WELD 
boiler rivets. Mill prices of structural steel still quoted| 2 ......... 61} 49 ep eee 393 231 
at $1.50 for large tonnages; small lots $1.60. op wn. EF oot - 4 - ry wieeds bs a3 

7 OO Eee is stan 61} 48 a RS 403 271 





i is ted at 14%c. as rainst 14} 
ee OE. EE nase BUTT WELD, EXTRA STRONG, PLAIN ENDS 











tin at 3liec. as compared with 30c. per Ib. one week ag, Fe ee 66 35 oe. 443 30} 
Copper sheets are down {c.; copper bars and tubing up ic. | 2t03......... 68} 36 

and brass rods, sheets and tubing advanced 4c. per Ib. in LAP WELD, EXTRA cahee 08 PLAIN ENDS 

ry y ses Rina Pedwee 59} _ RR, Oe ee } 7} 

caaahourw iuaeag ene te 4.5.3 s«. 6% S2 Si to ii Hf 

44 10 6........ 624 5] 44 to 6 42} 304 

6. AN 584 45 POPC cc dics. 35} 234 

IRON AND STEEL 3 eee 523 39 Fe | Eee 304 184 

Malleable fittings. Classes B and C, Banded, from New York 





a 7 agar car eon stock sell at netlist. Castiron, standard sizes, 20-5% off. 















PIG IRON — Per gross ton — Quotations compiled by The 


Matthew Addy Co.: WROUGHT PIPE—W wadiieen discounts as follows: 


New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv. 










4 ass de b co 3 ia. steel butt welded. 639 Zo 49% 604% 473% 69% 46% 
No. 2 Southern : Se ee ee | to Gin. steel lap welded. 54% 40% 583% 444% 57% 43% 
Northern Basic ‘ sees ratte eee . 22 02 “Malleable fittings. Classes B and C, Banded, from New York 
Southern Ohio No. 2 stseeceeeeeeeseses 23.52 | stock sell at list less 5%. Cast iron, standard sizes, 32% off. 












NEW YORK—Tidewater Delivery MISCELLANEOUS— Warehouse prices in cents per pound in 








& 
CINCINNATI | 
b 
| 
| 











































Seuthern Ne. 2 (Silicon 2.25 0.2.75)... .....ccccccccces 28.50 100-Ib. lots: N 
ew York Cleveland Chicago 
BIRMINGHAM Open hearth spring steel (base) 5.00 6.00 4 28 
~y es 18.00 Spring steel (light) (base) ' 6 00 6.CO 3.68 
- y CHR Reet ee eee te ee eee eee eens ‘ Coppered Bessemer rods(base).. 8.00 8.00 6.03 
; ; Hoop steel SAP Por: 3.53 3.14 3.28 
PHIL ADEL I HIA — px ome strip Pere 6 25 8 25 6 75 
Eastern Pa., No. 2x, 2.25-2.75 sil..................2. 23.26 | Floor plates . 4.85 2.64@2.80 35.25 
Virginia Ne = - SL. ie le Seer yO Cold finished shafting or screw... 3.88 3.50 3.83 
Basle a . 20.75 | Cold finished flats, squares. 4.38 4.00 4.35 
Grey Forge.......... af Rapes | 2? 50 | nscale shapes (base)....... 2.7 2. 64 2.88 
Satiet ht ey CO ol he ate okt tei, ete ene c Soft steel bars (base) ‘i 2.68 2.54 2.78 
1ICAGO | Soft steel bar shapes (base).... 2.68 2.54 2.78 
— ae v1 70 | Sole steel bands (base). . 3.28 yep 
o O_o Pe ee ee ] | Tank plates (base)..... 2.92} 2.88 
No. 2 Foundry, Southern, sil 2 2 25@? en. eae ated . 24.66 Bar iron (2.00@2.10 at mill) . , 2.68 3 52 2.78 
| Drill rod (from list)........... 55@0% 55% 50% 
PITTSBURGH, including freight charge from Valley Electric welding wire: : 
No. 2 Foundry , Te sf a. wie hs aT: pasty, teh toys in + 
Rasic Ree de oe ’ j ee 20.96 s coe ee eeeseseoeceseecs FebDoserecbeceseer @12 
Bessemer Sa nS Oe a cre x3 a eee eee ee fk ey Pees ee 10@ 1) 
ES | METALS 
SHEETS—Quotations are in cents per pound in various cities © — — — — 
from warehouse; also the base quotations from mill Current Prices in Cents Per Pound 
Pittsburgh, Copper, electrolytic (up to carlots), New York.......... 14.37} 
Larce | Tin, 5-ton lots, New York... . vous eee 
Blue Annealed Mill Lots New York Cleveland Chicago | Leod (up to ae se New York. are aided 3 O74 
; pel 3 =e | Zine (up to carlots), 5t. Louis, >; New York.. B) 
., y. Fray 2.25@2.50 3.28 3.10 38 
ails 2.30@2.55 3.33 3.15 1.45 | Aluminum, 98 to 99% ingots, 1-15 New York Cleveland Chicage 
7 Ea 2.35@2. 60 3.38 3.20 3.48 — aes wore 20.00 20.00 
PENG: cov seuves 2.55@2. 80 3.48 3.30 3. 58 Antimony (Chinese), ton spot.. 2 in ae 6.50 6.00 
Black opeee sheets, —_ te teies aPaTeews 21.00 22.c0 22. 7 
Nos. 17 and 21. 2.60@2.85 3.80 3.55 3.95 ‘opper wire (carlots)............+.. 16.50 17.00 15.75 
Nos. 22 and 24. 2.65@2.90 3.85 360 4.00 | Copper bars (ton lots). -............. 19.75 24.00 19.00 
Nos. 25 and 26. 2 70@ 2.95 3 0 3 és 4 05 ¢ opper tubing (100-Ib. lots) wecteecde 21.25 24 00 22 50 
No. 28 2.75@ 3.00 4.00 3.75 4 15 | Brass sheets (100-lb. lots).......... 16.75 17.00 18.25 
re f ; | Brass tubing (100-lb. lots).......... 18.50 19.50 20.00 
Galvanized | Brass rods (1,000-Ib. lots)........ 14.75 1600 15.25 
Nos. 10 and 11. 2.75@ 3.00 4.00 3.75 4.15 | Zine sheets (casks), (8°; dis. carlots).. 11.00 10.15 15.75 
Nos. 12 and 14. 2.85@ 3 10 4.10 3.85 4.25 Nickel (ingot and shot), Bayonne, N. J. 41.00 ie le ee 
Nos. 17 and21. 3. 1S@ 3.40 4.40 4.15 4.55 Nickel (electrolytic), Bayonne, N. J. . 44.00 - , 
Nos. 22 and 24. 3.30@3.55 4.55 4.30 +.70 Solder (} and 4), (case lots)... 19.50 21.00 18.00 
No. 26 seabpense 3.45@3.70 4.70 4.55 4.85 Sabbitt metui (best grade)........ 22.00 39.75 34. 00 
ae wundwi 3.75@4.00 5.00 4.75 5.15 Babbitt metal (commercial)........ 9.50 13.50 8 .0U 
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—Shop Materials and Supplies 











MONEL METAL— Base priceincents per Ib., f.0.b. Bayonne,N.J.: | 


Shot. . 35.00 Hot rolled machined rods (base)... 53.00 
Blocks... . 35.00 Hot rolled rods (base)............ 42.00 
Ingots....... 38.00 Cold drawn rods (base)........... 56.00 
Sheet bars... 40.00 Hot rolled sheets (base)............ 55.00 





SPECIAL NICKEL AND ALLOYS—Price in cents per Ib. 


pT RES ES RUNDE Dee Be AY POLES 45 
Dine ee GOOE WON. |... cle ewc twee Cod pasdediawss <- 47 
Hot rolled rods, Grades “A” and “C” (base)............... 60 
Cold drawn rods, Grades “A” and “C”’ (base).............. 72 
CE re WA iho Unk cbc Sendectenype.'s 37 


Hot rolled copper_nickel sods (base) Tinsas AR Baca 5's eee 45 
Manganese nickel hot rolled (base) rods “D’”—low manganese 64 
Manganese nickel hot rolled (base) rods “D’’—high manganese 67 





OLD METALS-—-Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 


Copper, heavy, and crucible. ..... 10.00 10.75 10.25 
Copper, heavy, and wire. ......... 9.50 10.75 9.50 
Copper, light, and bottoms....... 8.00 8.25 8.25 
et SEPT OE MET 3.75 3.75 
RA WS ts a go widen eis oakeac ae 2.75 3.00 
NO. oa vce eo cosadiees 6.50 6.25 8.c0 
NS Pee eee 4.25 5.50 
No. 1 yellow brassturnings....... 5.25 5.00 5.25 
Zinc. 3.00 2.00 2.75 





TIN PLATES—American Charcoal Plates—Bright—Cents per Ib 


New  Cleve- 
York land Chicago 
“AAA” Charcoal Melyn Grade: 
IC, 20x28, 112 sheets....... 20.50 19.00 18.50 
tie 20x28, 112 sheets....... 23.00 21.50 20.90 
“*A” Charcoal Allaways Grade: 
IC, 20x28, 112 sheets.. . 17.50 16.75 17.00 
IX, 20x28, 112 sheets.. 20.50 19.50 19.60 


Coke Plates, Bright 
Prime, 20x28 in.: 
100-Ib., Pe ND cn. cmneettaie at 12.50 
Ic, ho RRR nae 


Terne Plate 


12.00 14.50 
12.30 14.80 


Small lots, 8-lb. Coating: 











ER a ee ee 6.10 7.25 | 

Ic, eS ee 6.35 7.40 | 

MISCELLANEOUS | 

Cleve- | 

New York land Chicago | 

Cotton waste, white, perlb.... $0.073}@$0.10 $0. bo $0.12 | 

Cotton waste, mixed, perlb.. '055@. 09 ‘ 10 
Wiping cloths per M., 134x13}.. Lakeerma 55. 00 55.00 
Wiping cloths per M., 133x203. emetic 65.00 65.00 
Sal soda, 100 Ibs....... 2.10 3.00 2.65 

Roll sulphur, 2-bbl. lots per 100 

Ib. 2.55 3.25 3.50 
linseed oil, per gal., ,5 bbl. lots. . 72 77 .76 
White lead, «dog or in oil....... 100 1b kegs New York, 12.25 
Red lead, dry.. .. 1001b. kegs. New York, 12.25 
Red lead, in oil. . .....+ 100Ilb. kegs. |New York, 13.75 
Fire clay, per 75 Ib. bag....... .80 1.00 
Coke, prompt furnace, Connellsville. . ..per ton $3.00@3.15 
Coke, prompt foundry, Connellsville... ..... per ton 4.00@4.50 














SHOP SUPPLIES 


Current Discounts from Standard Lists 





New Cleve- 
York land Chicago 
Machine Bolts: 
All sizes up to 1x30 in............ —50% -60% 60-10-10% 
1} and 1}x3 in. upto 12 in.......... —40% -60-10-10% -60-10% 


With cold punched sq. nuts......... —30% 
With hot pressed hex. nuts up to 1x30 





in. (plus std. extra of 10%)..... ..—40%_...... . . $4.00 off 
Button head bolts, with hex. nuts...... —20% $3.90net..... 
Hex. head and hex. nut bolts......... —20% ie. o. SEE 
Lag screws, coach screws...... —50-10%........ —OO% 
Carriage bolts, all sizes up to lin. x 30in. —45% —50-10-10% 50-5% 
Bolt ends, with hot pressed nuts... ....—50% . —55% 
Tap bolts, hex. heads............... —20% nates 
Semi-finished nuts all sizes. ...... —70% —75%, —80% % 
Case-hardened nuts. ..... —60% (Ob ES des 
Washers, cast iron, }in., per 1001b. Off lise $5.00 $5.50 $3.50 net 
Washers, cast iron, 2in.per 100 lb. Off list 4.25 3.75 3.50 net 
Washers, round plate, per 100lb. Off hist 3.00 .... 3.50 net 
Nuts, hot pressed, sq., per 100 |b. Offlist 2.00 3.00 4.00 
Nuts, hot pressed, hex., per 100 1b. Offliste 2.00 3.06 4.00 
Nuts, cold punched, sq., per 1001b.Offlist 1.50 3.00 4.00 
Nuts, cold punched, hex.,per 1001b.Offliss 1.50 3.00 4.00 
Rivets: 
Rivets, ; in. dia. and smaller. . . .. -50-10% 60-10-10% -65-5% 
VOU Se oe ees -50-10% 60-10-10% 44c. net 
Button heads }-in., {-in., 1x2 in. to 5 
am, per 100 1b.......... (net) $3.50 3.50 3.43 
Cone heads, ditto. . .. (net) 3.60 3.60 3.53 
14 to 1l}-in. long, all diameters, 
EXTR4 per 100 1b Leer ee > ee! MTS 0.15 
i in. diameter... . EXTRA BOs vents ks 0.15 
} in. diameter........... = eR 2 eae 0.50 
1 in. long, and shorter..... EXTRA 0.50 ........ 0.50 
Longer than 5 in......... EXTRA 0.25 0.25 
Less than 200 Ib......... EX”, TRA 0.50 ........ 0.50 
Countersunk heads....... EXYTRA 0.35 . $4.03 base 
Copper rivets........... —50-10% —40-10% — 50-10% 
Re —25- 10% 15% —10% 
Lard oil, pure, (50 gal. bbl.) per gal.. $0. 0 $0 85 $0.90 
Lard cutting oil (50 gal. bbl.) per gal. 0.60 0.50 0.55 
Machine oil, lubricating, per gal. 0.45 0.35 


Belting—Present discounts from list in 
fair quantities (4 doz. rolls) 


Leather: 
I Saran 50-5% 50-5% 50-5% 
Ren S's. nes anes 5% 40-10-28% ..... 
Heavy grade..... 40% i ee 
Rubber and duck: 
First grade. . 50-10% 50-10% ..... 
Second grade. og 60-5% 60-5% 60-5% 


Abr: asive macerislo—Lncbecte 9x! tia. : 
No. 1 grade, per ream of 480 sheets, 
Flint paper List $9.00 less 20-10-5% 50-10-5%’-20-10% 
Emery paper List 11.00 ‘brig 20% $11.00 net -20% 
Emery cloth List 32.75 less 10% 32.75 net -10% 
Flint cloth, regular weight, width 3} 
in., No. 1 grade, per 50 yd. roll, $4.50 net .. 
Emery discs, 6 in. dia., No. 1 grade, 


eee eeee 


. list +10% 


per 100. 
Paper. .. List $1.65less20%  ... .. ~10% 
Cloth...... | "List $3.55 less 10% -10% 
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Mo., Harrisonville—The Harrison Ice & 
Creamery Co.—$5,500 worth of ice manu- 
facturing equipment including compressors, 
machinery, belts, boilers, etc. 

Tex., Plainview—The Texas Utilities Co., 
B. Scott, Mgr.—machinery for proposed ice 
cream plant at Lubbock. 

Ont., Chesley—The Northern Textiles, 
Ltd.—machinery and equipment for woolen 
mill at Wiarton. 





Metal Working Shops 











NEW ENGLAND STATES 

Conn., Bridgeport—Crane Co., South Ave., 
manufacturer of valves, etc., has awarded 
the contract for the construction of a 1 
story, 75 x 175 ft. addition to its factory. 
Estimated cost, $70,000. Noted Nov. 24. 

Conn., Torrington—The Union Hardware 
Co., 535 Migeon Ave., will soon award the 
contract for the construction of a 1 and 2 
story, 60 x 300 ft. addition to its factory. 
Private plans. 

Mass., Haverhilli—The West Realty Co. 
has awarded the contract for the construc- 
iton of a 2 story, 70 x 181 ft. garage on 
Water St. Estimated cost, $100,000. 

Mass., Springfield—-A. A. Geisel, Pecousic 
St., is receiving bids for the construction 
of a 1 story, 40 x 400 ft. addition to his 
plant for the manufacture of auto parts. E. 
Cc. and G. C. Gardner, 33 Lyman St., Archts. 


MIDDLE ATLANTIC STATES 

Pa., Ellwood City—-The Ellwood Forge 
Co., 10th St., has awarded the contract for 
the construction of a 1 story, 98 x 120 ft. 
forge plant. 

Pa., Philadelphia—Fanning & Schuett 
Mfg. Co., 502 Ruscomb St., will receive bids 
untii Dec. 10 for the construction of a 1 
and 2 story, 50 x 120 ft. machine shop on 
3rd and Cayuga Sts. Private plans. 

Pa., carps — The Philadelphia 
Realty Co., c/o Eckert, 111 West Mt. 
Airy Ave., wilil bulla a 3 story, 22 x 218 x 
306 ft. garage and repair shop on 48th St. 
and Woodland Ave. Estimated cost, 
$150,000. 

Pa., Philadelphia — Roth-Buick Co., 
Frankford Ave. and Oxford Pike, has 
awarded the contract for the construction 
of a 1 story, 58 x 87 ft. sales and service 
station at 4653 Paul St Estimated cosi, 
$40,000. 

Pa., Washington—Tyler Pipe & Tube Co. 
is receiving bids for the construction of a 
1 story, 20 x 50 ft. and 50 x 50 ft. producers 
house and boiler plant. Estimated cost, 
$50,000. Simplex Eng. Co., Washington 
Trust Bidg., Engrs. 

Pa., Yeadon—The Longacre Park Ice Co., 
c/o 8S. L. Brumbaugh, 1427 Walnut St., 
Philadelphia, will build a 1 story 32 x 32 ft. 
and a 1 story, 32 x 164 ft. garage and re- 
pair shop. Estimated cost, $40,000. J. T. 
Hoekstra, 1730 Sansom St., Philadelphia, 
Archt. 

SOUTHERN STATES 

W. Va., Fairmont—The Marion Motor Co., 
304 Jacobs Bldg., plans to build a 1 story 
auto machine and repair shop. 


MIDDLE WEST STATES 


Ill., Chiceago—H. J. Westbol, 1559 North 
Halsted St., will soon award the contract 


fer the construction of a 1 story, 140 x 180 
ft. garage. Estimated cost, $45,000. A. 
Comm, 3227 West Division St., Archt. 


1.. Highland Park—M. Ringdahl has 
awarded the contract for the construction 
of a 1 story, 73 x 125 ft. garage. WBsti- 
mated cost, $48,000. 

0., Cleveland—H. Barth & Son, 8801 
Clark Ave., have awarded the contract for 
the construction of a 1 story, 84 x 110 ft. 
addition to their garage on Clark Ave. 
Estimated cost, $40,000. 

0., Cleveland—E. W. Bliss Mfg. Co., St. 
Clair Ave. along tracks of New York Cen- 
tral R.R., is having plans prepared for the 
construction of a 1 story forge shop. Esti- 
mated cost, $40,000. Private plans. 

0., Cleveland—A. W. Emerick Garage. 
16205 St. Clair Ave., will receive bids until 
about Dec. 15 for the construction of a 
story, 55 x 150 ft. garage on St. Clair and 
Holmes Aves. Estimated cost, $50,000. H. 
W. Steffens, 13000 Forest Hill Ave., Archt. 

0., Cleveland—Moody & Thomas Milling 
Co., 6312 Kinsman Rd., is receiving bids for 
the construction of a 1 story, 50 x 190 ft. 
warehouse and garage on Park Ave. and 
East 66th St. BEstimated cost, $50,000. L. 


R. Walker, 1907 East 66th St., Archt. 
0., Cleveland—F. S. Pievits, 6613 Denison 
Ave., has awarded the contract for the con- 
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struction of a 2 story, 50 x 80 ft. commer- 
cial building and garage at 6601 Deneson 
Ave. Estimated cost, $40,000 

0., Cleveland—The Schwenger-Klein Co., 
515 Woodland Ave., manufacturer of 
butchers supplies, has awarded the contract 
for the construction of a 1 story, 90 x 120 
ft. factory at 5501 Davison Ave. Estimated 
cost, $60,000. 

0., Cleveland—The Stone Improvement 
Co., Kirby Bldg., is receiving bids for the 
construction of a 1 story, 100 x 150 ft. office 
and garage on East 83rd St. and Carnegie 
Ave. Estimated cost, $50,000. P. Mat- 
zinger & Co., Caxton Bldg., Archts. Noted 
Nov. 17. 

0., Cleveland—tTerril!l Bros., 1360 Giel 
Ave., are receiving bids for the construc- 
tion of a 1 story, 49 x 140 ft. garage at 
14325 Euclid Ave. Estimated cost, $40,000. 
Private plans. 

Wis., Milwaukee—M. Tullgren & Sons, 
Archts., 425 East Water St., are receiving 
bids for the construction of a 1 story, 60 x 
120 ft. garage on Bway., for the Alliance In- 


vestment Co., 115 Wisconsin St. Estimated 
cost, $40,000. Noted Nov. 24. 
Wis., Neenah—The Tri-City Nash Co., 


626 South Commercial St., is having plans 
prepared for the construction of a 2 story, 
55 x 150 ft. garage on North Commercial 
St. Estimated cost, $60,000. Private plans. 
Noted Nov. 24. 

Wis., Sparta—The Atkinson Nash Co. has 
awarded the contract for the construction 
of a 2 story, 50 x 88 ft. garage on Main 
St. Estimated cost, $50,000. 


WEST OF THE MISSISSIPPI 


Ia., Malvern—A. Hall has awarded the 
contract for the construction of a 1 story, 
40 x 60 ft. garage. Estimated cost, $40,000. 


Kan., Parsor The Missouri, Kansas & 
Texas R.R., Railway Exch. Bldg., St. Louis, 
Mo., has awarded the contract for the con- 
struction of a 1 story machine shop, here. 
Estimated cost, $50,000. Noted Sept. 8. 

Neb., Omaha—Bergman & Henkens have 
awarded the contract for the construction of 
a 2 story, 60 x 60 ft. foundry on lith and 
Graee Sts. Estimated cost, $40,000. 


CANADA 


Que., Montreal—The Bramsons Auto Co., 
Phillips Pl, plans to construct a 3 story 
garage on Ontario Si. Estimated cost, 
$80,000. 





General Manufacturing | 








Conn., New Haven—The Hull Brewing 
Co., 14 Whiting St., has awarded the con- 
tract for the construction of a 34 story, 
31 x 60 ft. manufacturing plant, etc., on 
State St. Estimated cost, $40,000. 

Me., Sanford—The Goodall Worsted Co. 
has awarded the contract for the construc- 
tion of a 1 and 5 story, 235 x 274 ft. stor- 
age, combing and spinning mill. Esti- 
mated cost, $600,000. 

Mass., Haverhill—C. M. Hilley Bros. Co., 
30 Pleasant St., will build a 7 story shoe 
factory on Water, Chestnut and School 
= gpmates cost, $500,000. Noted 

ov. 17. 


MIDDLE ATLANTIC STATES 


N. J., Homestead—The Atlas Finishing 
Co. has awarded the contract for the con- 
struction of a 3 story factory on Paterson 
Plank Rd. for finishing dies, etc. Estimated 
cost, $100,000. Noted Nov. 10. 

N, J., Linden—Warner, Quinlan Co., 79 
Wall St. New York C ity, is having sketches 
made for an oil refinery and asphalt plant 
here. Estimated cost, $2,000,000 Gifford, 
Hintze & Baker Eng. Corp. c/o L. B. 
Walkers, 227 Fulton St., New York City, 
Archts. and Engrs. 

N. J., Pleasantville—P. E. 
Lafayette Blidg., 
the contract for the 


Flotron Co., 
Phila., Pa. has awarded 
construction of a 3 


story, 100 x 130 ft. ice factory here. Esti- 
mated cost, $150,000. 

N. Y., Buffalo—The Natl. Leap Co., 
Nela Park, East Cleveland, O., aving 


plans prepared for the construction of al 
story, 40 x 80 ft. boiler house and gas 
plant here. Estimated cost, $75,000. G. H 
Wohnson, Nela Park, East Cleveland, 0O., 
Archt. 

N. ¥., New York—The Family Laundry 
Corp., 1471 Wilkins Ave., has awarded the 
contract for the construction of a 2 story 
laundry on 5th Ave. and 14l1st St. Bsti- 
mated cost, $400,000. 

Rochester — The 


N. i Pennsylvania 
Glass Sand Co., 


493 West Ave., is prepar- 
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ng plans for the construction of a 1 story, 
rts x 105 ft. grinding mill on West Ave. 
ae cost, $50,000. Private plans. 
a., Philadelphia—P. Hauck & Sons, 1227 
North 4th St.. have awarded the contract 
for the construction of a 3 story, 41 x 88 
ft. box factory at 1233-35 North 4th St. 
Estimated cost, $27,000. 

Pa., Philadelphia—The Rogers Hosiery 
Co., has awarded the contract for the con- 
struction of a 1 story, 80 x 150 ft. hosiery 
mill on Wyoming and Germantown Aves. 
Estimated cost, $29,000. 

Pa., Templeton—The Templeton Lime- 
stone Co., Kittaning, will build a 30 x 60 
ft. crusher plant and a 25 x 25 ft. power 
plant near here. Estimated cost, $50,000. 


SOUTHERN STATES 


Ga,, Atlanta—The Atlantic Ice & Coal 
Co., Washington St. Viaduct, has awarded 
the contract for the construction of a 2 
story ice plant on Murphy and Benjamin 
Sts. Estimated cost, $150,000. 

La., Kenner—The Natl. Petroleum Co., 
Hibernia Bank Bldg., New Orleans, is hav- 
ing plans prepared for an oil refinery and 
extensive improvements to its holdings here. 
P. A. Leslie, mgr. 


MIDDLE WEST STATES 


IlL., Joliet—The Flint Sanitary Mills Co., 
c/o G. and T. Flint, is having plans pre- 
pared for the construction of a dairy. ti- 
mated cost, $150,000. H,. A. Hahn, c/o 
Davis-Watkins Dairymans Mfg. Co., Davis 
and 23rd Sts., North Chicago, Archt. 

Ill., Naperville—The Kroehler Mfg. Co. 
is having plans prepared for the construc- 
tion of a factory at 250 Front St. for the 
manufacture of lounges. Estimated cost, 
$35,000. Private plans. 

Ill., West Chicage — Reid, Murdock & 
Co., Clark St. Bridge, Chicago, will soon 
award the contract for the construction of 
a 1 story condensing plant here. SBsti- 
mated cost, $40,000. E. C. Blake, 810 
Davis St., Evanston, Archt. 

Ill., Zeigler—The Zeigler Ice & Bottling 
Co. is having plans prepared for the con- 
struction of a 2 story, 93 x 105 ft. ice 
plant. Estimated cost, $50,000. Keunerly 
& Stiegemeyer, Title Guarantee Blidg., St. 
Louis, Mo., Archts. Noted Nov. 24. 

Wis., Dundas—The Calumet Packing Co., 
c/o P. M. Peacock, Secy., 309 Michigan 
Ave., Sheboygan, purchased a _ site and 
plans to build a 2 story, 60 x 85 ft. can- 
ning factory here. Estimated cost, $40,000. 
Architect not selected. 

Wis., Fond - du -lac— The Combination 
Door and Screen Co., 180 Ruggles St., is 
having plans prepared for the construction 


of a 3 story, 50 x 50 ft. factory. Estimated 
cost, $45,000. B. E. Mehner, 6 Bast Di- 
vision St., Archt. 


Wis., North Milwaukee—The Ebony Ink 
Co., 82 Mason St., Milwaukee, has pur- 
chased a site on Villard Ave., here, and 
plans to build a 1 story, 42 x 120 ft. fac- 
tory. Estimated cost, $25,000. Architect 
not selected. 


Wis., Owen—The E. Z. Box Co. has pur- 
chased a site and plans to build a 2 story, 
60 x 200 ft. box factory on Main St. Esti- 
mated cost, $170,000. Address G. E. An- 
derson, c/o Owen Lumber Co., Pres. Archi- 
tect not selected. 


WEST OF THE MISSISSIPPI 


Mo., St. Louis—The Hartenbach Carpet 
Cleaning Co., Grand and Clark Sts., c/o 
H. Hartenbach, will soon award the 
contract for the construction of a 3 story. 
30 x 75 ft. factory. Estimated cost, $40,- 
000. Ludwig & Drusoerner, 3545 Hump re) 
St., Archts. 

Mo., St. Louis—The Nati. Biscuit Co., 
c/o W. J. Rainalter Megr,, Main and Jule 
Sts., has awarded the contract for the con- 
struction of a 2 story factory. Estimated 
cost, $35,000. Noted Nov. 24. 

Mo., St. Louis—The Polar Wave Ice & 
Fuel Co., Grand and Olive Sts., will soon 
award the contract for the construction of 
an ice plant on Gravois Ave. and Decolsey 


St. Estimated cost, $500,000. H. G. Cly- 
mer, Wainwright Bidg., Archt. Noted 
Oct. 13. 

CANADA 


Ont., Acton— The Acton Tanning Co. 
plans to rebuild a portion of its plant 
which was recently destroyed by fire. Es- 
timated cost, $25,000 

Ont., Kincardine—F. B. Coombe Furni- 
ture Co. plans to build a 3 story, 50 x 80 
ft. addition to its factory. Estimated cost, 
$50,000. Private plans. 

Ont., Port Elgin—E, Grandier, of Teas- 
dall Hosiery Co., London, plans to con- 
ray a hosiery mill here. 4stimated cost, 
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